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PHEOCHROMOCYTOMA WITH SYMPTOMS OF 
EPINEPHRINE SHOCK 


Report of a Case 


LOUIS R. FERRARO, M. D. 
NEW YORK 
AND 


ROBERT G. ANGLE, M. D. 
PHILADELPHIA 


The clinical syndrome associated with pheochromocytoma of the 
adrenal gland is well recognized and the modern literature contains 
records of cases in which the condition was diagnosed and surgically 
treated and the patient cured. However, the classic symptoms are 
not invariably present, and occasionally this tumor is accidentally dis- 
covered at autopsy apparently unassociated with any symptom pattern 
or with the cause of death. In some instances medical aid is not sought 
until the terminal fulminating episode, during which the patient may 


present a variety of symptoms which tax the ingenuity of the most astute 
diagnostician. Such was the nature of the case to be presented. 


REPORT OF A CASE 


A 32 year old soldier, assigned to duty in India, became suddenly ill on Aug. 29, 
1945, at 9 a.m., with palpitation, dyspnea, epigastric pain, nausea and vomiting. 
The vomitus was watery in consistency, and, according to the patient, blood tinged. 
The soldier remained in his quarters, where he was first examined by a medical 
officer. At that time the only essential finding was a tachycardia of 120, with a 
regular pulse rate of fair volume. He did not appear acutely ill and so was per- 
mitted to remain in quarters. However, several hours later his condition became 
worse. He appeared pale and was drenched with perspiration. The epigastric 
pain persisted but was somewhat alleviated by changing positions. The temperature 
was 100.2F., the pulse rate 120, the respirations 44 and the blood pressure 140 
systolic and 120 diastolic. Widely dilated pupils were observed which reacted 
sluggishly to light. There were moist rales throughout the lower lobes of both 
lungs. The heart rate was rapid and regular, but no abnormal sounds were elicited. 
A mottled cyanosis of the extremities was conspicuous. Abdominal examination 
revealed nothing significant. 


From the Twentieth General Hospital, India. 
Dr. Ferraro is a pathologist at St. Francis Hospital, Poughkeepsie, N. Y. 
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On his admission to the hospital, 0.032 Gm. of morphine sulfate was administered 
hypodermically and external heat applied to the body. Oxygen therapy was insti- 
tuted continuously. He appeared to improve slightly under this regimen, but this 
change was temporary. By 7 p.m. that day the temperature reached 104.2 F. and 
the pulse rate, barely perceptible, 156. In view of this unexplained temperature, 
50,000 units of penicillin was administered. However, alarming symptoms soon 
appeared. The cutaneous surfaces became cold, especially over the extremities, 
and profuse perspiration continued. Later, shallow respirations, progressive cyanosis, 
a temperature of 106.4 F. and coma developed. Death occurred at 11:40 p.m., 
fourteen hours after the onset of his symptoms. 





Fig. 1.—Electrocardiogram showing left axis deviation and sinus tachycardia. 
(Seventh Medical Museum and Arts Department negative no. G-4592.) 


The laboratory data were as follows: The red blood cell count was 6,300,000 and 
the white blood cell court 20,000, with 82 per cent polymorphonuclear cells, 8 per 
cent lymphocytes and 10 per cent monocytes. The electrocardiograph (fig. 1) 
showed a rate of 122 and a QRS wave of 0.08 seconds. 

The QRS wave in lead I was splintered, in lead II diphasic and in lead ITI 
inverted; the T wave was upright. This was interpreted as indicating (1) left 
axis deviation and (2) sinus tachycardia. 

Subsequent to the death of the patient, additional significant history was obtained 
from a friend, who informed us that the patient had experienced several attacks of 
palpitation while on board ship en route to India. These attacks lasted several 
hours and subsided spontaneously. There is no available information regarding 
either the physical findings or the therapy instituted on these occasions. 
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Observations at Necropsy.—The essential findings at necropsy are summarized 
as follows: e 

Heart: The heart weighed 400 Gm. The first inch of the left anterior descending 
artery revealed a prominent eccentric atheromatous deposit producing a crescentic 
narrowing of the lumen. 

Left Adrenal Gland: A large encapsulated tumor conspicuously occupied the 
position of the left adrenal gland and measured 7 by 5 by 4 cm. It weighed 70 Gm. 
At the superolateral border a compressed and displaced portion of the adrenal gland 
was noted merging imperceptibly with the mass. The latter was reddish brown, 














Fig. 2.—A, surface view of the tumor. Compressed portion of adrenal at A. 
B, cut section of tumor revealing pseudocystic cavities. (Seventh Medical Museum 
and Arts Department negative nos. A-451081-1 and A-451081-2.) 


tensely cystic and completely encapsulated. On section, about 10 cc. of dark hemor- 
rhagic fluid was released under pressure. Two irregular pseudocystic cavities occu- 
pied the central region, surrounded by a rim of soft golden yellow and brownish 
tissue. 


Right Adrenal Gland: This was normal on gross examination. 
Other Organs: The rest of the organs did not show any significant changes. 


Microscopic Examination: Section of the tumor revealed a diffuse proliferation 
of normal-appearing chromaffin cells surrounded by a delicate fibrous stroma in 
which occasional dilated capillaries were noted. The diagnosis was pheochromo- 
cytoma. 


COMMENT 
The pathogenesis of “epinephrine shock” in pheochromocytoma is 


not understood in its entirety although several important experimental, 
clinical and pathologic observations have helped to clarify th:s condition. 
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Freeman, Freedman and Miller’ succeeded in producing shock by the 
continuous injection ofsepinephrine in unanesthetized dogs. They de- 
scribed symptoms of moderate hyperpnea and restlessness shortly after 
injection, with vomiting as a frequent occurrence. At the end of one 
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Fig. 3.—Masses of chromaffin cells surrounded by an irregular fibrous stroma; 
low power magnification. (U. S. Army Medical Museum negative no. 90714.) 











hour, clinical symptoms of shock were marked. Other symptoms noted 
were pallor, cyanosis, coldness of the ears and extremities, thready 
pulse, rapidly rising temperature, excessive hypertension later subsiding 
and decreasing plasma volume. The latter was thought to be initiated 
by anoxia of the peripheral capillaries following prolonged vasoconstric- 
tion, eventuating in a loss of fluid into the tissues. These authors em- 
phasized the altered status of the plasma proteins as a mechanism in the 





1. Freeman, N. E.; Freedman, H., and Miller, C. C.: Production of Shock by 
Prolonged Continuous Injection of Adrenalin in Unanesthetized Dogs, Am. J. 
Physiol. 131:545-553 (Jan.) 1941. 
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production of shock and were able to relieve this condition in several 
dogs by the use of blood transfusions and the intravenous injection of 
hypertonic solution of dextrose. 

From the clinical standpoint, it is generally agreed that “epine- 
phrine crises” are associated with a characteristic group of symptoms 
among which may be mentioned hypertension, coldness of the extremi- 
ties, with blanching or mottling of the skin, diaphoresis, accelerated 











Fig. 4.—Typical pattern of chromaffin cells; high power magnification. (U. S. 
Army Medical Museum negative no. 90713.) 


heart rate, dyspnea and varying degrees of shock. These symptoms have 
been found in a sufficiently large number of proved cases to warrant 
the assumption of a direct relationship with the pheochromocytoma. 
The demonstration of a pressor substance during a crisis has not 
met with universal success. This is readily understood when the rela- 
tively small amount of the offending substance, presumably epinephrine, 
in the circulating blood is appreciated, as well as the difficulty of its 
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identification. However, in 1937, Beer, King and Prinzmetal? reported 
a case of pheochromocytoma and demonstrated the presence of a pressor 
substance in the blood. After the surgical removal of this tumor, no 
similar substance could be recovered from the plasma. 

Pathologic studies of surgical specimens and of speminens at autopsy 
have established certain fundamental facts. First, the tumor is composed 
of hyperplastic chromaffin cells duplicating the appearance of the normal 
adrenal medulla. A few malignant tumors have been recorded, but these 
are rare. Secondly, chemical tests applied to the tumors at the time of 
removal have indicated the presence of epinephrine in increased amounts. 
Kalk* reported the findings of 375 to 500 mg. of epinephrine in a neo- 
plasm of this type as compared to a normal of approximately 4 mg. Belt 
and Powell* reported a case in which the tumor yielded 2 Gm. of epine- 
phrine per hundred grams of tissue. 

Thus it appears that the syndrome during an “epinephrine crisis” 
results from an abnormal release of epinephrine into the general circu- 
lation. The initiating factors capable of inducing this state may vary, 
although mechanical pressure over the site of the tumor and physiologic 
stimuli such as fear, anger or excitement are frequent offenders. In view 
of the paroxysmal nature of these attacks, it must be assumed that dur- 
ing the interim state, of well-being, the release mechanism is held in 
abeyance. 


SUM MARY 


1. A case of pheochromocytoma which terminated fatally after 
“epinephrine shock” is reported. 

2. Experimental, clinical and pathologic evidence is submitted for 
the explanation of this syndrome. 


Gen. Isadore Ravdin and Col. Francis Wood granted us permission to report 
this case. 

2. Beer, E.; King, F. H., and Prinzmetal, M.: Pheochromocytoma with 
Demonstration of Pressor (Adrenalin) Substance in the Blood Preoperatively 
During Hypertensive Crises, Ann. Surg. 106:85-91 (July) 1937. 

3. Kalk, H.: Paroxysmale Hypertension: Blutdruckkrisen und Tumor des 
Nebennierennorkes, Klin. Wchnschr. 13:613-617 (April 28) 1934. 


4. Belt, A. E., and Powell, T. O.: Clinical Manifestations of Chromaffin Cell 
Tumors Arising from Suprarenal Medulla: Suprarenal Sympathetic Syndrome, 
Surg., Gynec. & Obst. 59:9-24 (July) 1934. 











TROPICAL ANHIDROTIC ASTHENIA 


Its Definition and Relationship to Other 
Heat Disorders 


J. P. O'BRIEN, M.B. 
Pathologist at the Prince Henry Hospital 
SYDNEY, AUSTRALIA 


If it be a turbulent, rough, cloudy, stormy weather, men are sad, lumpish, 
and much dejected, angry, waspish, dull and melancholy.—Robert Burton, 


* Why does long residence tend to annul adjustment to the tropics? 
The explanation is complex and involves many functions of both mind 
and body.? Inasmuch as all authorities agree that man needs efficient 
sweat glands, it is odd that disorders of sweating have failed to gain full 
notice in relation to the vicious results of heat. Despite intense study of 
the normal activity of the sweat glands, it has hitherto been true that 
little was known of the ill effects of their incompetence on tropical 
health. Such information as was available dealt chiefly with congenital 
deficiences of the glands. But the congenital disease is a medical 
curiosity, and its study solves little of the larger problem of acquired 
intolerance to heat. 


However, as a result of the recent war several reports have appeared 
which describe a temporary failure of sweating (anhidrosis)* and the 
general disability which results therefrom. It would seem that there 
exists a newly recognized syndrome of heat exhaustion associated with 
and probably caused by an anhidrosis of a large part of the body’s 
surface. The disease, which constitutes a specific form of tropical de- 
terioration, is more subtle than the classic heat disorders and easily 
eludes detection. 


It has been reported from several parts of the world+ by three 
different teams. Wolkin, Goodman and Kelley,* working in the Amer- 





1. Shilleto, A. R.: The Anatomy of Melancholy, London, George Bell and 
Sons, 1893, pt. 1, sect. 2, memb. 2, subsect. 5. 

2. Kark, R. M., and others: Tropical Deterioration and Nutrition: Clinical 
and Biochemical Observations on Troops, Medicine 26:1 (Feb.) 1947. 

3. This word, meaning decrease or failure of sweating, is also spelt “anidrosis” 
or “anhydrosis.” Although somewhat cumbersome, “anhidrosis” appears to have 
the widest usage. 


4. Wolkin, J.; Goodman, J. I., and Kelley, W. E.: Failure of the Sweat Mechan- 
ism in the Desert: Thermogenic Anhidrosis, J.A.M.A. 124:478 (Feb. 19) 1944. 
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ican desert area, called it “thermogenic anhidrosis.” Ladell, Waterlow 
and Hudson® reported it from Southern Iraq under the name “heat 
exhaustion, type II.” Allen and O’Brien® observed it in the South West 
Pacific area and gave it the name “tropical anhidrotic asthenia.” 
Recently,’ I have given a further account of anhidrotic asthenia, chiefly 
from the points of view of etiology, histology and treatment. The pres- 
ent paper, which is based on the one just mentioned, includes some more 
clinical features and, in particular, integrates my own observations with 
those of others. Critical correlation may be useful as there is often diffi- 
culty in deciding which elements truly belong to a newly described entity 
and which do not. 

Stuart D. Allen® was the first to recognize the syndrome in soldiérs 
who were stationed in the Northern Territory of Australia. Six patients 
admitted to hospital under his care early in 1943 gave a similar 
history of exhaustion, headache and dyspnea when working in the heat. 
Most had suffered from miliaria rubra (prickly heat) a short time before 
the onset of general symptoms. Allen noted the dry skin and the goose- 
flesh-like rash which these subjects characteristically show on exertion. 

The present account is based on 38 typical severe cases observed 
over three wet seasons and includes, by permission, those which Allen 
originally found and demonstrated. This total is only a _ small, 
undetermined fraction of the cases which actually occurred amongst 
Australian troops in the South West Pacific. Indeed, because of 
service memorandum,’ most Australian medical officers in the area were 
able to recognize the disease, if only in a mild form, among troops under 
their own care. Besides those in the Northern Territory of Australia, I 
have seen patients at Merauke (Dutch New Guinea)® and Morotai 
(Moluccas) and others evacuated from Dutch Borneo. Novy and 
Ramsey’? encountered 2 cases in New Guinea and Ginsberg,” 3 at Cape 





5. Ladell, W. S. S.; Waterlow, J. C., and Hudson, M. F.: Desert Climate: 
Physiological and Clinical Observations, Lancet 2:491 (Oct. 14); 527 (Oct. 21) 
1944. 

6. Allen, S. D., and O’Brien, J. P.: (a) Tropical Anhidrotic Asthenia, M. J. 
Australia 2:335 (Sept. 23) 1944; (b) abstracted, Bull. War Med. 5:486 (April) 
1945. 

7. O’Brien, J. P.: A Study of Miliaria Rubra, Tropical Anidrosis and 
Anhidrotic Asthenia, Brit. J. Dermat. 59:125 (April-May) 1947. 

8. O’Brien, J. P.: Dysfunction of the Skin in the Tropics, a memorandum 
prepared in 1944 for the Director-General and distributed officially within the 
Australian Army Medical Corps. 

9. The average weather conditions in the wet season at Merauke, where 
most of the present work was done, were as follows: The maximum temperature 
(afternoon) was 90 F. and the relative humidity 65 per cent. The minimum 
temperature (early morning) was 65 F. and the relative humidity 100 per cent. 

10. Novy, F. G., Jr., and Ramsey, J. H.: Failure of the Sweat Mechanism 
in the Desert, J.A.M.A. 125:738 (July 8) 1944. 

11. Ginsberg, M. W.: Personal communication to the author. 
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York (Australia). More recently, Sulzberger, Zimmerman and 
Emerson!” have found and investigated the disease in the United States 
Navy on Guam. It is more prevalent than superficial observation would 
suggest. By means of regular inspections, Kendall’*® detected 28 cases . 
among 440 members of a battalion in Merauke during ten months of 
1944—an incidence of 6 per cent. All the affected men were not sick 
enough to need treatment in hospital, but at best they were unable 
to continue full duty. There seems little doubt that the disease can occur 
wherever severe miliaria is found. Mild cases and cases in which the 
subjects show only the cutaneous signs (simple tropical anhidrosis)* 
are frequently observed. 

The onset of the disease is rather insidious, although it may be acute 
in those who have had a particularly intense, diffuse attack of miliaria. 
When the speed of onset is being estimated, it should be kept in mind 
that the disease can be present but not manifest until such time as the 
subject undertakes physical exertion. Typically, the patient notices, 
over a period of a week or two, that exercise in the heat of the day, 

' especially in bright sunshine, produces an unusual degree of exhaustion 
and sensation of heat as well as throbbing frontal headache, giddiness, 
dyspnea and palpitation ; if the exertion is continued, transient dimness 
of vision may occur. In other words, the subject shows an excessive 
fatigue response to exercise. Fainting is not a feature unless the earlier 
warning symptoms have been unheeded. True coma does not occur. 
When the disease is severe, exercise, such as wood chopping, is impossi- 
ble for more than a few minutes. 

Subjectively, the skin is hot as though burning and has a feeling of 
fulness or tenseness. Pruritus may be present but only, as a rule, when 
some miliarial lesions still persist from the antecedent attack. In 
practically every instance the patient states that the pruritus of miliaria 

' has improved by the time general symptoms begin, and in some cases 
no sensations of the skin are felt during the phase of general symptoms. 

The patient sometimes notices that the trunk and limbs are dry. 
More often he comments on the profuse sweating (hyperhidrosis) 
which regularly appears from the forehead and face during exercise. 
Sweat runs into the eyes from the forehead and onto the chest from the 
neck and chin. This heavy sweating from the exposed parts of the head 

often deludes both subject and observer into believing that sweating 

generally is not diminished. 
On examination, the patients are exhausted, frequently to the extent 
that tremor, and incipient fainting are observed. The respirations are 


12. Sulzberger, M. B.; Zimmerman, H. M., and Emerson, K.: Tropical Ani- 
drotic Asthenia (Thermogenic Anhidrosis) and Its Relationship to Prickly Heat, 
J. Invest. Dermat. 7:153 (Aug.) 1946. 

13. Kendall, B.: Personal communication to the author. 
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increased in depth, and the rate is up to 50 excursions per minute, the 
pulse is accelerated to an average of 160 beats per minute and the oral 
temperature is raised to an average of 100 F. (37.8 C.). The highest 
oral temperature recorded in the present series was 102.6 F. (38.9 C). 
The cutaneous changes are characteristic, providing they are looked 
for immediately after exercise; they are less striking at other times. 
Most or all of the covered parts are partly or completely devoid of sweat 
and studded with innumerable deep, matt white vesicles,!* each 1 mm. 
or less across, the general effect being like that of goose flesh. However, 
the vesicles do not surround hairs as do the elevations of true goose 
flesh. The intervening skin is not red. Superficial miliarial vesicles 
with red areoli and red miliarial papules may still be present, either in 
isolated groups or else scattered thinly among the more numerous 
typical lesions. To touch, the skin is hot, thickened and particularly dry. 

The palms and soles are never affected by the rash and in most 
instances sweat normally but not profusely. The axillas and the folds 
of the groin may or may not be dry. On the legs, ichthyoid changes are 
more common than a typical rash. A fairly constant feature is a mod- 
erate, persistent enlargement of the axillary and inguinal lymph glands. 
The relative or complete dryness of the covered parts and the associated 
rash are regarded as pathognomonic when taken in conjunction with the 
asthenic symptoms and signs. 

When the patient lies in a cool place the various manifestations pass 
off in from half an hour to three hours. If it is extremely hot, the rash 
may persist but in a less obvious form. Should further exercise be 
undertaken, the clinical picture soon reappears exactly as before. 

Apart from the discomforts of physical exercise, the patient may 
feel fairly comfortable and be able to carry out light duties. However, 
some continuous lack of appetite and in the day’s heat some listlessness 
and headache are often felt. Frequency of micturition and polyuria are 
occasionally noticed, though more usually urinary symptoms have largely 
passed off by the time the patient reports ill. 

The duration of the disease when untreated is variable, but as a rule 
it is at least four and sometimes twelve weeks before normal sweating 
is restored and the patient can undertake exertion without discomfort. 
In some instances the disease progresses and the subject is exhausted by 
the slightest effort. One attack does not confer immunity. 

The pathogenesis of the goose-flesh-like rash has been described 
independently by Sulzberger and others?” and by O’Brien.” Here it need 
only be pointed out that each vesicle is caused by the localized escape 
of sweat into the dermis from a blocked, ruptured sweat duct. The 





14. Clinically the lesions simulate papules. Histologically? they are vesicles 
and are due to localized extravasations of sweat into the dermis. 
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clinical and histologic evidence has shown conclusively that the rash 
and the associated anhidrosis are the end results of previous miliaria. 
Indeed, the rash represents the chronic phase of occlusion of the sweat 
glands, the acute phase being miliaria rubra itself. New descriptive 
terms seem to be required for the lesions other than the well known 
vesicles and papules of miliaria. Henceforth the lesions which resemble 
goose flesh are called anhidrotic vesicles. The rash is called the anhidrotic 
rash,!5 whereas the associated anhidrosis is called tropical anhidrosis. 
The term anhidrotic asthenia is used only when the tropical anhidrosis 
is severe enough to cause generai symptoms. 

A detailed analysis of the symptoms and signs noted in the present 
series of cases is given in panel D of table 1. The subjects had been in 
the tropics for an average of six and a half months before they 
commenced to suffer from miliaria. The average interval between the 
commencement of miliaria and the first general symptom of anhidrotic 
asthenia (usually exhaustion) was eight weeks. In some cases there 
was no interval, that is, according to the patient both the miliaria and 
the general symptoms commenced together, and in others it ranged up 
to twenty-four weeks. This large range of variation is probably caused 
by a number of factors which may themselves vary and which inchide 
the current weather and the activity and the psychologic nature of the 
subject. However, the most important factor would appear to be the 
number of sweat glands implicated by the antecedent attack of miliaria. 
In regard to this point, most persons suffer from miliaria in only a 
moderately severe form, and it occurs in progressive or recurring waves 
which chronically obstruct groups of sweat glands in turn. When this 
is the case, the latent period between the onset of miliaria and the general 
symptoms tends to be long and indefinite. In a smaller number of cases 
a single attack of miliaria involves most of the sweat glands; in such 
instances, the latent interval is short. The interval which usually elapses 
between the cessation or improvement of the miliaria and the onset of 
the general symptoms of anhidrotic asthenia is not recorded as it varied 
much and was often difficult to assess from the patients’ impressions. 
The same applies to the patients’ statements on the duration of the 


15. Histologically, the vesicles and rash are perhaps more correctly described 
as dyshidrotic and not anhidrotic in nature. However, the word “dyshidrosis” 
has been used in the past for other conditions and is therefore best avoided. More- 
over, the anhidrosis associated with the rash is its most significant feature, and 
it therefore seems necessary to suggest this relationship. A term “miliaria alba” 
is sometimes found in the literature (Sutton, R. L., and Sutton, R. L., Jr.: 
Diseases of the Skin, ed. 9, St. Louis, C. V. Mosby Company, 1935, p. 1185) but 
seems to have largely passed out of use. As no complete description is available, 
its affinity to the anhidrotic rash is doubtful. Nevertheless, miliaria alba and the 
anhidrotic rash are probably identical. Because it lacks functional significance, 
reintroduction of the obsolete “miliaria alba” is not recommended. 
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anhidrosis.1® General symptoms were present for an average of two to 
three weeks before the patients reported ill. It is of interest that 
anhidrotic asthenia developed in 1 subject within two months of his 
arrival in the tropics ; the mean period was eight and a half months. 
Apart from the main symptoms given in table 1, certain less common 
symptoms may have physiologic relevance. In 4 cases there were 
swelling and subjective tightness in the hands, particularly in the fingers 
(intracutaneous edema?).’? Nosebleed was noticed in 1 case and 


in another some tenderness of the inguinal lymph glands after exercise. 


Paresthesias of the extremities were rarely present and never severe. 
Signs of congestive heart failure were not seen. In no instance was there 
any evidence of dehydration or of abnormal thirst. As contrasted with 
those with the congenital disease, few subjects learned to moisten their 
clothes to obtain a degree of relief. 

Observations on the blood pressure before, during and after exercise 
were not sufficiently detailed to warrant the statement that it is 
significantly altered as compared with that in normal controls. Clearly, 
many observations would be required for the compilation of reliable 
figures. In a few experiments I found that the blood pressure immediately 
after exercise showed no gross alteration when compared with the same 
subject’s resting level. It is possible that this finding is an abnormality 
in itself, as a rise in company with exercise is expected. On the other 
hand, Sulzberger and others’* noted a substantial rise in the systolic 
blood pressure immediately after exertion. Although no figures are 
available, it is presumed that the blood pressure falls dramatically in 
the rare instances of fainting. The findings of Ladell and others in 
relation to blood pressure will be given later when their work is discussed. 

Many subjects had an eosinophilic leukocytosis in the apparent 
absence of an accepted cause. However, in a few no eosinophilia was 
present, and as the observations were not sufficiently extended no con- 
clusions can be drawn. Nevertheless, it is worth recording that eosinophils 
are frequently found in good numbers in sections of skin affected by 
tropical anhidrosis. It would be of much interest if the various sequelae 
of miliaria could be proved to be causes of eosinophilia in the tropics. 

As regards the physiologic disturbance in anhidrotic asthenia, it can 
be presumed that the anhidrosis leads to a diminution in the fluid loss 
from the skin and to an associated change in fluid balance. Although no 





16. The duration of the preceding anhidrosis was noted by Ladell and others® 
to vary in the desert from “many days” to three weeks. 

17. It is of interest that L. W. Eichna, W. B. Bean, W. F. Ashe and N. 
Nelson, (Performance in Relation to Environmental Temperature: Reactions of 
Normal Young Men to Hot, Humid [Simulated Jungle] Environment, Bull. Johns 
Hopkins Hosp. 76:25 [Jan.] 1945) record swelling of the hands in normal sub- 
jects under heat stress. 
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precise work was possible under service conditions, it is thought that 
most of the fluid adjustments take place in the early stages of the disease 
before advice is sought. However, some polyuria may continue after 
the patients report ill. Allen?® found that the average daily fluid intake 
(exclusive of that in solid food) in 2 cases observed over six days was 
1,800 cc. The corresponding urinary output was 1,680 cc. In 1 of these 
cases the average specific gravity of single specimens collected over the 
same six days was only 1.009. The relatively large volume and low 
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Tropical anhidrotic asthenia. The diurnal variation in the reaction of urine 
passed, over a period of six days, by a resting hospital patient. The large number 
of p,, readings at or above 7.5 during the heat of the day is noteworthy. (The 


py is estimated by a range of indicators.) 


specific gravity of the urine?® indicate that more fluid than normal was 
lost by way of the kidneys. Further, the small difference between the 
fluid intake and the urinary output confirms the curtailment of fluid 
losses through the skin. 

In Ladell, Waterlow and Hudson’s® cases more obvious polyuria 
and frequency occurred. They found an average daily urinary output 
of 2,724 cc.; 2 patients excreted 8,000 cc. per day. When these figures 
are compared with Allen’s, it should be remembered that the degree of 
polyuria depends not only on the diminution of one avenue of water 
excretion by the anhidrosis but also on the individual patient’s fluid 





18. Allen, S. D.: Personal communication to the author. 

19. The average normal daily volume of the urine in the humid tropics is 
500 to 1,000 cc., figures toward the lower range being more common. Figures for 
specific gravity below 1.015 are not expected. 
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intake. According to the intake figures given by Ladell and his 
colleagues (an average of 7,000 cc. per day), it would seem that their 
patients maintained a considerably higher intake than is common in the 
humid zones. I doubt whether many soldiers in the South West Pacific 
voluntarily maintained an intake of anything like 7,000 cc. per day. 
This agrees with the usual belief that fluid losses and thus fluid 
requirements are greater in an equivalent dry climate.*° It would 
therefore seem that this apparent difference in polyuria is largely, 
if not wholly, explicable on the basis of different levels of fluid intake.?? 

Sulzberger and his colleagues!* give a chart on the fluid, salt and 
nitrogen balance in their case. Their figures, when compared with those 
found for normal controls, lead them to suggest that their patient lost 
as much sweat from his hyperhidrotic areas as the controls lost from their 
whole bodies. However, as their figures for fluid balance differ from 
those of other observers, this suggestion should not be accepted as 
applying generally. 

Allen?® has made some interesting observations on the reaction of 
the urine; his readings for one typical case are given in figure 1. The 
patient was at almost complete rest. It will be seen that under such 
conditions there is evidence of alkalosis during the heat of the day. 

The mode of the production.of the symptoms and signs of the 
disease is a subject for speculation. That the anhidrosis is basically 
responsible can hardly be denied; the means by which it leads to 
pathologic changes, such as the extreme dyspnea and tachycardia on 
exertion, is another matter. Various factors probably play a part, and 
it is thought that the explanation is complex. It can perhaps be presurned 
that the diminished secretion of sweat onto the cutaneous surface as a 
whole leads to diminished heat loss and consequent heat retention. But 
the resulting pyrexia is surprisingly slight and hardly enough to cause 
much distress on its own account. Further, when the clothes are damped 
with water to substitute for the absent sweat, the syndrome is still 
evoked by exercise, though in my opinion it is thereby delayed in its 
onset and is less severe. 

The dyspnea and tachycardia lead one to believe that the circulation 
of the blood is disturbed. In the absence of any evidence that tt.e heart 
itself is abnormal, emphasis is naturally placed on an abnormality of 
distribution of the blood. It seems more than likely that the effective 





20. Lee, D. H. K.: A Basis for the Study of Man’s Reaction to Tropica! 
Climates, University of Queensland Papers, Department of Physiology, 1940, 
vol. 1, no. 5, p. 15. 

21. Alkalosis can cause diuresis (Bazett, H. C.: Studies on the Effects of 
Baths on Man: Relationship Between the Effects Produced and the Temperature 
of the Bath, Am. J. Physiol. 70:412 [Oct.] 1924). However, such an effect is 
probably not significant in the disease under discussion. 
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blood volume is diminished by excessive dilatation of the peripheral 
vessels to such an extent that the circulation cannot meet the needs of 
both muscles and skin during exercise. In conformity with this view 
is the general congestion seen in tissue sections. Clinically, however, 
there is little or no erythema, the congestion being obscured by the 
whitish anhidrotic vesicles and the generalized edema of the skin. If 
severe miliaria is stili present, the skin is obviously red. 

As concerns the presumed peripheral circulatory failure, it is sig- 
nificant that Dill? postulated the same concept in regard to the fatigue 
responses of subjects working in impervious clothing, conditions which 
are tantamount to those of intrinsic anhidrosis. 

In previous papers (Allen and O’Brien,® O’Brien’) it has been 
suggested that sweat is reabsorbed into the blood from the anhidrotic 
vesicles in amounts which are probably considerable and that this 
resorption may in some way contribute to the production of the abnormal 
effect of exercise. Sulzberger and others? have rightly criticized this 
suggestion in so far as exercise produces a similar clinical picture in 
those suffering from a congenital absence of the sweat glands. Never- 
theless, the “internal circulation of sweat” is an interesting phenomenon 
and should not be forgotten in any discussion of the abnormal physiology. 
Experiments designed to evaluate the possible toxicity of sweat would 
be of interest in this connection. 

It was at one time thought that the hyperpnea might represent a true 
panting response, a compensatory device enabling a greater loss of water, 
and thereby heat, via the respiratory system. This suggestion that a 
change to the canine method of losing heat occurs is intriguing and has 
been postulated before in explanation of the tachypnea in extreme 
experimental overheating.?* In less severe conditions the response is 
not elicited.** Certainly no direct evidence in its favor has been forth- 
coming in this particular disease. If the hyperpnea were a panting effect 
some clinical alkalosis might be expected, but in the present cases no 
evidence of tetany, overt or latent, no definite paresthesias, no carpopedal 
spasms and no positive Trousseau or Chvostek sign has been 
demonstrated. 

Ladell’s® Iraq cases afford the most suggestive indication of possible 
latent tetany; 8 of 55 patients complained of numbness and tingling in 
the limbs. But such evidence on its own is hardly convincing, especially 
as tetany due to hyperventilation is possible, as an incidental phenome- 
non, under any conditions of stress. For instance, frank tetany can 





22. Dill, D. B.: The Economy of Muscular Exercise, Physiol. Rev. 16:263 
(April) 1936. 

23. Peters, J. P., and Van Slyke, D. D.: Quantitative Clinical Chemistry, 
Baltimore, Williams & Wilkins Company, 1931, vol. 1, p. 954. 
24. Lee,29 p. 29. 
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occur in classic heat exhaustion.2®° Unfortunately the conditions under 
which the present work was carried out did not allow any chemical 
examinations to be made. Ladell and others in their studies of anhidrotic 
asthenia found no definite changes in the blood acid-base equilibrium, 
but they themselves stated that their observations were not sufficiently 
exhaustive to justify a final decision on this point. 

Sulzberger and his co-workers!” have recently responsored the idea 
that an alkalosis due to panting is the direct cause of some of the 
symptoms and signs, and they specifically cited the dizziness and fainting. 
They offered support in the demonstration of a fall in the serum content 
of combined carbon dioxide during static exposure to heat. However, 
they failed to find an associated change in the blood py, though their 
figures for py were persistently at the top of the normal range (7.50). 
Moreover, they, like other workers, failed to find any clinical sign of 
even latent tetany. It is perhaps reasonable to expect a fall in the 
combined carbon dioxide content of the blood in association with the 
abnormal hyperpnea. However, there is as yet no adequate reason to 
suppose that any secondary acid-base changes in the blood are habitually 
uncompensated to a significant degree. Indeed, a further point to be 
considered in particular relation to exercise is that the acid metabolites 
produced during muscular activity must tend to counteract any incipient 
alkalosis due to heat. If, as is thought, a relative deficiency of circulation 
occurs during exercise, a simultaneous excessive acidosis due to anoxemia 
is theoretically possible. Clearly there is much scope for inquiry into 
the acid-base balance of these subjects during both work and rest in heat. 

Even if frank tetany regularly occurred during exercise, there still 
remains the more fundamental doubt that the hyperpnea is a true pant- 
ing response. Although convenient, such a concept surely exaggerates 
the sequence of events into a semiphysiologic “mechanism” whose 
supposed function is to make up for the failure of the skin by an increase 
in the respiratory heat loss. To give the hyperpnea such a high and 
complex status seems presumptuous at this stage, particularly when a 
circulatory disturbance could be a simpler and more direct cause. 
Moreover, it should not be forgotten that the breathing is not of the 
shallow panting type. In any case, the suggestion by Sulzberger and his 
colleagues that an efficacious method of respiratory heat loss exists is 
contradicted by their own figures for water balance, which indicate, 
rather unexpectedly, that little or no extra water (and therefore heat) 
is lost from the respiratory system in tropical anhidrotic asthenia.?¢ 





25. MacLean, K. S.: Observations on Sunstroke and Heat Exhaustion in the 
Tropics, J. Roy. Nav. M. Serv. 29:31 (Jan.) 1943. 

26. As a matter of interest, F. W. Sunderman (Persons Lacking Sweat 
Glands: Hereditary Ectodermal Dysplasia of Anhidrotic Type, Arch. Int. Med. 
67:846 [April] 1941) obtained similar results when studying water balance in 
the congenital type of the disease. 
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To conclude this discussion on the proposed role of alkalosis in 
anhidrotic asthenia, some work of Rice and Steinhaus?* may be inter- 
esting if not fully applicable. In the knowledge that the dog differs from 
normal man in being prone, when overheated by strenuous work, to an 
alkalosis from panting, they showed that if the dog is exercised by 
swimming in water which is sufficiently cool to prevent overheating true 
panting no longer occurs. What is significant is that the dog’s acid-base 
balance then comes to resemble closely that of man in that acidotic 
tendencies predominate. The converse possibility therefore suggests 
itself, i.e., does man, when rendered anhidrotic like the dog, come to 
share that animal’s normal panting and alkalotic reactions? In the 
formulation of an answer, it is worth recalling that whereas tetany is 
prone to develop in normal man during overbreathing not once has it 
been seen as a complication of anhidrotic asthenia. 


Ladell and others do not discuss the question of alkalosis, and it is 
likely that they too thought it unimportant. They simply propose that 
the respiratory distress of anhidrotic asthenia is due to the stimulating 
effect of a raised blood temperature on the respiratory center. Even 
this suggestion is not entirely acceptable in so far as no such gross 
distress is produced by exercise in otherwise normal subjects whose 
temperatures are raised to the same degree by some form of toxemia. 
This is not to deny that pyrexia stimulates the respiratory center; what 
has to be explained is the severe dyspnea which these anhidrotic patients 
experience on moderate exertion. The demonstration by Bazett and 
Haldane?® and by Landis, Long, Dunn, Jackson and Meyer”® that the 
respiratory minute volume during hot bath experiments depends not 
only on the height of the body temperature but also on the rate of its 
increase may help to explain the discrepancy. During activity, the tem- 
perature of anhidrotic subjects can climb by as much as 2 degrees F. 
(1.1 degrees C.) within a few minutes. 


Relevant to the pyrexia of anhidrotic asthenia is the debatable ques- 
tion of the “normal” upper limit of body temperature in the tropics. 
In this regard the study of Renbourn and Bonsall®® on residents of 
Northern India is of interest, for figures on the order of 101 F. (38.3 C.) 


27. Rice, H. A., and Steinhaus, A. H.: Studies in the Physiology of Exercise: 
V. Acid-Base Changes in the Serum of Exercised Dogs, Am. J. Physiol. 96:529 
(March) 1931. 

28. Bazett, H. C., and Haldane, J. B. S.: Some Effects of Hot Baths on 
Man, J. Physiol. 55:iv (March) 1921. 

29. Landis, E. M.; Long, W. L.; Dunn, J. W.; Jackson, C. L., and Meyer, V.: 
Studies on the Effects of Baths on Man: III. Effects of Hot Baths on Respira- 
tion, Blood and Urine, Am. J. Physiol. 76:35 (March) 1926. 

30. Renbourn, E. T., and Bonsall, F. F.: Observations on Normal Body 
Temperatures in North India, Brit. M. J. 1:909 (June 15) 1946. 
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for the rectal temperature were often recorded. Likewise, wharf 
laborers in the tropics can show similar grades of pyrexia (Breinl).** 
However, it must be conceded that the heating effect of miliaria of 
varying degrees of severity was either not specifically or not completely 
taken into account in these two studies. Nevertheless, even in laboratory 
experiments in which the presence of miliaria can be excluded normal 
acclimatized subjects commonly show temperatures on the order of 
101 F. after exercise tests. In fact, Eichna, Ashe, Bean and Shelley®? 
inferred that 101 F. should be regarded as the normal upper limit of 
physiologic response to work in heat. It would thus seem that in 
anhidrotic asthenia exhaustion ensues during work before the tempera- 
ture climbs to a striking level and that therefore the pyrexia per se does 
little to explain the symptomatology. 


LITERATURE ON ANHIDROSIS IN RELATION TO HEAT DISORDERS 


There exist many accounts of subjects with a congenital absence of 
the sweat glands, their disease usually being called hereditary ectodermal 
dysplasia of anhidrotic type. The symptoms and signs which these per- 
sons show when exposed to heat are similar to those of the acquired 
disease described in this paper. For instance, Thannhauser’s** patient 
suffered from exhaustion, palpitation, dyspnea and tremor. Sunder- 
man’s** 3 patients complained of headache and “fever” and showed 
hyperpnea, tachycardia and diuresis when exposed to high temperatures. 
It is interesting that the highest oral temperature which Sunderman 
recorded was only 102 F. (38.9 C.), a temperature comparable with 
that found in cases of anhidrotic asthenia. However, Hiebert and 
Garland** found that the temperature of the skin was abnormally high; 
in a child patient it was as high as that found in a normal child with an 
internal temperature of 104.5 F. (40.3 C.). 





31. Breinl, A.: An Inquiry into the Effect of High Wet Bulb Temperatures 
upon the Pulse Rate, Rectal Temperature, Skin-Shirt Temperature and Blood 
Pressure of Wharf Labourers in North Queensland, M. J. Australia 1:303 (April 
16) 1921. 

32. Eichna, L. W.; Ashe, W. F.; Bean, W. B., and Shelley, W. B.: The Upper 
Limits of Environmental Heat and Humidity Tolerated by Acclimatized Men 
Working in Hot Environments, J. Indust. Hyg. & Toxicol. 27:59 (March) 1945. 

33. Thannhauser, S. J.: Hereditary Ectoderman Dysplasia of the “Anhydrotic 
Type,” with Symptoms of Adrenal Medulla Insufficiency and with Abnormalities 
of Bones of Skull, J.A.M.A. 106:908 (March 14) - 1936. 

34. Sunderman, F. W.: Persons Lacking Sweat Glands: Hereditary Ectodermal 
Dysplasia of Anhidrotic Type, Arch. Int. Med. 67:846 (April) 1941. 

35. Hiebert, J. M., and Garland, J.: Hereditary Ectodermal Dysplasia of 
Anhidrotic Type, New England J. Med. 210:84 (April) 1934. 











O’BRIEN—TROPICAL ANHIDROTIC ASTHENIA 813 


In other accounts, for instance in MacQuaide’s,®* there is mention 
of fainting on exposure to the sun. These subjects habitually avoid 
exposure or work in the heat, and they typically wet their clothes or 
bathe frequently in order to ameliorate their symptoms in hot weather. 
One such patient of de Silva’s** bathed more than twenty times a day. 

The skin in these cases of congenital disease is not only dry but also 
thin, glossy, pliable, somewhat wrinkled and transparent. From the 
descriptions, it is apparent that neither a miliarial nor an anhidrotic rash 
is present ; this observation tallies with the complete absence of eccrine 
sweat glands and their ducts in tissue sections. Microscopically, the 
sebaceous glands and hairs may also be absent. 


There is an account by Fog** of a young Dane in whom a diffuse 
anhidrosis developed after paratyphoid. The symptoms were inability 
to work in the sun associated with a feeling of excessive heat, dull pain 
in the precordium, palpitation, dyspnea, polyuria and, unlike most 
typical cases of anhidrotic asthenia, painful paresthesias of the limbs and 
face. The skin was “dry and scaly.” There is no note of preceding or 
concurrent miliaria. Fog believed that the anhidrosis originated in the 
central nervous system, but a reading of his paper suggests that despite 
the long history (six years till the time of examination) the disease was 
caused by a peripheral obstruction of the sweat glands analogous to that 
in tropical anhidrotic asthenia. 


Fog studied his case fully, and his observations seem pertinent to the 
tropical disease. When the patient was placed in a hot chamber, a con- 
dition thought to be circulatory insufficiency developed. Rales appeared 
in the lungs, a feature which no other author has noted. More typical 
of tropical anhidrotic asthenia is that the clothed subject showed a pulse 
rate of 185 beats and a respiratory rate of 55 excursions a minute while 
he was undergoing an ergometer experiment of only mild severity 
under moderate atmospheric conditions. However, in spite of extreme 
subjective distress, his temperature rose only 0.1 degree C. (O.2 degree 
F.). Also possibly significant in relation to tropical anhidrotic 
asthenia is the observation that at about the time the symptoms and 
signs began the blood pressure fell, despite the continuance of the 
exertion, to approximately the preexercise level. The subject could 
work much more efficiently provided he wore scanty clothing and the 
surrounding air was kept moving by a fan. Fog concluded that the 





36. MacQuaide, D. H. G.: Congenital Absence of Sweat Glands, Lancet 2:531 
(Oct. 21) 1944. 

37. de Silva, P. C. C.: Hereditary Ectodermal Dysplasia of Anhydrotic Type, 
Quart. J. Med. 8:97 (April) 1939. 

38. Fog, M.: General Acquired Anhidrosis: Report of a Case and Investiga- 
tions of the Heat Regulation and Circulation, J.A.M.A. 107:2040 (Dec. 19) 1936. 
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heart was not responsible for the circulatory upset, and he placed stress 
on a peripheral dilatation of the vessels, a general conclusion which, as 
has been noted, seems to apply to tropical anhidrotic asthenia. 

Engelhardt and Melvin*®® described a rather similar instance in- 
volving an American white woman aged 49 who had had anhidrosis 
with lowered heat tolerance for sixteen years. The only preceding 
disease was typhoid in her youth. At the time of examination she had a 
red papular rash on the legs which, although not fully described, may 
have been of a miliarial nature. The photomicrograph of a skin section 
is not easy to interpret, but it seems to suggest the presence of a keratin 
plug similar to those described in cases of tropical anhidrosis and 
anhidrotic asthenia.” 

In the two accounts just cited there is no indication whether the 
anhidrosis was confined to the covered parts, as in tropical anhidrotic 
asthenia, or whether anhidrotic rashes were present. However, a letter 
by Blank*® in response to the paper of Wolkin and others‘ implies that 
genuine tropical anhidrotic asthenia has been observed at times among 
civilians in the United States of America. 

As contrasted with these few accounts of the acquired disease in the 
subtropical zones, reports are much more definite in their incrimination 
of anhidrosis as a common and notable cause of failure of heat adapta- 
tion in the tropics. However, until the recent war no clear account of 
anhidrotic asthenia as distinct from the other heat disorders appeared 
to exist. Except as an acute symptom in cases of actual heat hyper- 
pyrexia, the role of anhidrosis is mentioned rather obliquely or in 
passing. The association of failure of adaptation with the anhidrosis 
produced by miliaria is certainly not stressed in any account that I can 
find. The most suggestive prewar paper is that of Hamilton, Basu and 
van Haeften*! who found that of 20 subjects suffering from the effects 
of heat in Allahabad, 6 had anhidrosis of considerable duration associated 
with subacute general symptoms such as headache and giddiness. The 
most significant statement about these 6 patients is that their skins were 
dry and “sandy” to the touch. Although it is not much to base an 
opinion on, this “sandy” texture of the skin could easily have been an 
anhidrotic rash. The authors stated that the 6 patients were always on 
the verge of heat hyperpyrexia. More will be said about this last com- 
ment and of heat hyperpyrexia later. 

39. Engelhardt, H. T., and Melvin, J. P.: General Acquired Anhidrosis, Am. 
J. M. Sc. 210:323 (Sept.) 1945. 

40. Blank, H.: Anhidrosis Following Exposure to Extreme Heat, J.A.M.A. 
124:1152 (April 15) 1944. 

41. Hamilton, C. S. P.; Basu, D. N., and van Haeften, J.: Review of Cases of 
“Effects of Heat” (Heat Stroke, Anidrosis and Heat Exhaustion) Occurring 
During the Hot Weather of 1929 at Allahabad, J. Roy. Army M. Corps 55:120 
(Aug.) 1930. 
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The findings of all observers in the recent war are summarized in 
table 1.42 The likeness of the conditions described is so great that there 
appears sufficient evidence to conclude that all are one and the same. 
At all events, it is justified to assume this as a basis for future work. 
The points of mutual agreement are so numerous and obvious that only 
the significant differences call for critical discussion. As a measure of 
convenience, the name anhfdrotic asthenia will be used henceforth to 
describe the disease as observed by all writers. Later on the merits of 
the various proposed names will be analyzed. 

Wolkin and others* gave a description of 8 soldiers who became 
affected in the American desert area. This team is the only one to stress 
the existence of a period of generalized hyperhidrosis (excessive sweat- 
ing) prior to the onset of the cessation of sweating. It is probably unwise 
to accept this conclusion without reserve. In the first place it is always 
hard to decide, even on close examination, when free sweating becomes 
excessive enough to justify the term “hyperhidrosis.”” There is a normal 
wide range of secretory power among persons subjected to the same 
conditions, and some healthy persons sweat extremely freely. More- 
over, I have found that patients’ statements on their sweat function are 
untrustworthy and that even intelligent people tend to pay little attention 
to this aspect of health. Furthermore, the profuse head sweating which 
develops in anhidrotic asthenia simultaneously as the rest of the body 
becomes dry often deludes the patients into believing that the whole 
body sweats intensely. All observers agree that excessive sweating does 
in fact occur from the face and forehead during the course of the disease, 
but I have not observed to my satisfaction an unequivocal, general hyper- 
hidrosis preceding the anhidrotic phase, and, as suggested, there is doubt 
as to the criteria which enable such a hyperhidrosis to be either defined 
or assessed. 

This question of a preceding general hyperhidrosis is not academic, 
as Wolkin and others go on to argue that the excessive function iiivolved 
may be thought of as overtaxing the sweat mechanism to the extent of 
producing a “temporary functional paralysis.” Indeed, this is their 
opinion as to the origin of the anhidrosis. Apart from the doubt that 
a general preliminary hyperhidrosis does occur and that it can exhaust 
the sweat function, no direct evidence is available that the sweat 
mechanism is actually paralyzed in anhidrotic asthenia. Such evidence 
as is available’ is in favor of an entirely different concept, namely, that 
the glands, despite some dilatation, are active and that the sweat pro- 
duced is unable to reach the cutaneous surface simply because of organic 
obstructions (keratin plugs) at the sweat pores on the covered parts of 





42. Whereas R. G. Park (Disorders Due to Heat, New Zealand M. J. 44:128 
[June] 1945) fully recognizes the general importance of anhidrosis in the tropics, 
he does not define the entity under discussion. 
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the skin. It is of course possible, and this is not the point under dispute, 
that sweating may play a role in causing the fundamental preceding 
blockage of the pores, that is, the primary histologic lesion of the ante- 
cedent miliaria.? 

In all Wolkin’s cases the condition seemed to begin comparatively 
suddenly, the whole disease coming on over only a few days. Even if 
this observation is correct and needs no modification from the knowledge 
that, until the subject works, the disease can be latent, the speed of onset 
of symptoms is not regarded as a point of fundamental distinction ; the 
malady is essentially the same whether the pores close concurrently or 
progressively. In all the 8 cases reported by Wolkin and others the 
disease was severe; indeed, it was apparently by means of its severity 
that the disease was readily segregated from other heat disorders. If 
these writers had found and studied cases of less severity, and they 
inferred that some probably occurred within their available clinical 
material, they would perhaps agree that in many instances the disease 
tends to be subacute in its onset, the subject hardly knowing when he 
first becomes ill. It is, of course, possible that the disease may actually 
begin more suddenly in the desert than in the humid climate. This is a 
point which is difficult to elucidate, but I believe that if there is such a 
true difference it is bound up with a corresponding more fundamental 
difference in the nature of miliaria in the two climates. In this regard, 
Wolkin and his co-workers did not observe the etiologic role of miliaria ; 
they noted without comment a history of miliaria some ten days before 
in their case 5. Yet, credit must go to them for emphasizing the impor- 
tance of the anhidrotic skin. All their subjects almost certainly had the 
anhidrotie rash which is now known to be conclusive evidence of ante- 
cedent miliaria.? In a description of the rash, they mentioned its most 
striking feature, i.e., its superficial similarity to goose flesh. However, 
they do not comment on its production by heat and exertion and its 
disappearance on cooling. It is worth pointing out that these observers 
say little of local cutaneous symptoms. This corroborates the point that 
the distressing pruritus of miliaria has nearly always passed away by the 
time general symptoms arise. An alternative explanation is that the 
authors may have felt that the presence or absence of miliaria was not 
worth comment. It is not certain from their account whether the spe- 
cialized sweat glands of palms and soles, axillas and groin were out of 
action in their material. 

Under the name “heat exhaustion, type II, Ladell, Waterlow and 
Hudson® describe fully, and to some extent in a complementary way, 
the syndrome as they saw it among troops in the desert of Southern 
Iraq. The disease, which lasted some ten to twenty days, occurred 
chiefly toward the end of the summer, when the worst weather was over 
and cases of the classic heat disorders were no longer frequent. I also 
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have noted a similar association with the end of the wet season in the 
humid zones and believe it is due to the fact that miliaria is mild or 
absent in the early hot weather but gradually increases in severity and 
incidence with the progress of the season. 

In general, the disease as found in the desert by these observers was 
identical, except for minor variations, with that described herein. In 80 
per cent of cases there was a history of moderately severe or severe 
miliaria a short time previously. Moreover, 87 per cent of the patients 
gave a history of defective sweating. On examination, the covered parts 
of the skin were classified as “dry” in 40 per cent of cases. This is a 
much lower proportion than that found in my own work (all cases), and 
hardly tallies with their own note of a history of defective sweating in 
87 per cent. I suggest that had a starch-iodine or similar preparation 
been used more than 40 per cent of their patients would have been found 
to have a significantly large proportion of sweat pores blocked. It should 
be realized that one difficulty in assessing the presence of an incomplete 
anhidrosis of the covered parts is that any remaining unaffected sweat 
glands secrete vigorously and thereby mask the presence of even numer- 
ous blocked glands. Therefore, in cases with incomplete dryness one 
should either perform a starch-iodine or similar test or, as has been 
suggested,” simply estimate the density of the various pore lesions on the 
skin as a whole after exercise; every anhidrotic vesicle, miliarial vesicle 
and papule indicates a corresponding obstructed sweat gland. 

Ladell and others do not record seeing the anhidrotic rash. Indeed, 
in a more recent note Waterlow* stated that it was definitely not present. 
As much importance is attached to the changes in the skin for diagnostic 
and other reasons, this lack of correlation deserves comment. It is note- 
worthy that Wolkin and others describe the presence of the rash in their 
cases, which like Ladell, Waterlow and Hudson’s, occurred in a dry 
climate. The latter seem to have given a partial description of such 
changes when they mentioned the presence of miliaria in the “chronic, 
healing, desquamating” stage, with “lichenification.” In the humid zone 
this is precisely the stage of miliaria which is associated with the pro- 
duction of the anhidrotic rash on exertion. I feel that this lack of agree- 
ment between Ladell’s team and other writers resides more in terms than 
in reality and that the former actually saw the anhidrotic rash but pre- 
ferred to call it “healing prickly heat.” However, it must be conceded 
that this disagreement may possibly be explicable on other bases. Per- 
haps Ladell and his colleagues did not exercise their subjects sufficiently 
before they observed their skins. Perhaps they saw the rash but ignored 
it because of its similarity to the commonplace goose flesh. Again, gen- 
eral symptoms may ensue in the desert when the miliaria is in a more 


43. Waterlow, J., in Allen, S. D., and O’Brien, J. P.: Tropical Anidrotic 
Asthenia: A Preliminary Report, Bull. War Med. 5:486 (April) 1945. 
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acute stage, in which case it is proposed that these authors would have 
seen the development of the anhidrotic rash if they had watched their 
subjects for a longer period during the skin-healing phase. 

That an earlier onset of general symptoms, relative to the stage of 
the cutaneous lesions, may be the true explanation of the disparity is 
supported by Ladell’s note that 80 per cent of his patients had a still 
recognizable miliaria. In my experience in the humid zones, and inci- 
dentally in Wolkin’s in the desert, the cutaneous rash had progressed 
so fully to the anhidrotic stage that its miliarial origin Was by no means 
obvious and had to be proved by the detailed clinical and histologic work 
reported elsewhere.’ There is the final possibility that desert miliaria 
follows a different course or is a significantly different disease from the 
variety in the humid areas. I have no experience of the former, so that 
I cannot base an opinion on direct observation. However, it does seem 
that such an assumption would, in the present state of our knowledge, 
complicate matters still further. An examination of published reports 
does not indicate that a useful purpose would be served at this stage by 
maintaining that two different diseases masquerade under the name 
“miliaria rubra.” It would appear from the literature that miliaria leads 
to anhidrosis in the desert just as certainly and in the same way as it 
does in the humid zones. This is surely the main issue beside which all 
others fade into insignificance. Slight differences in miliaria as it 
occurs in the two climates may be admitted; for instance, according to 
Ladell’s account, postmiliarial desquamation is relatively more obvious in 
the desert zones. 

The highest rectal temperature found by Ladell and others was 
100.9 F. (38.3 C.), a figure which is consistent with all those already 
cited. The skin temperatures were relatively high, as was suspected in 
the earliest observations ;* for instance, the dry skin of a patient regis- 
tered a temperature of 100 F. (37.8 C.), while under the same conditions 
the sweating skin of a control (who incidentally had a mild local 
miliaria) gave a reading of 95.1 F. (35.1 C.). In hot chamber experi- 
ments the rectum-skin temperature gradient was decreased as compared 
with that in controls. The elevated temperature of the skin can be pre- 
sumed to be mainly due to a lack of cooling in the absence of effective 
sweating. 

Some observations were carried out by Ladell and others on the 
blood pressure though not on any changes produced by exercise. The 
average systolic blood pressure of recumbent patients was 20 mm. 
higher than that in normal controls, and the pulse pressure was raised. 
The diastolic pressure varied greatly, being persistently low (40 to 50 
mm.) only in some cases. Capillary pulsation was frequently seen (it 
has not been remarked on in the humid zones). The capillary pulsation 
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and the increased pulse pressure are consistent with a greatly increased 
blood flow to the skin. The increased systolic blood pressure, which 
was apparently more constant than a diminished diastolic pressure, is 
likely to be due to increased force of venrticular contraction. 

There is mutual agreement between all observers that dehydration 
does not occur in tropical anhidrotic asthenia, and in my view there is 
little or no evidence of a true deficiency of sodium chloride. In crude 
testing of the urine, sodium chloride was consistently present in Allen’s!® 
cases. Ladell and others found that although the chloride concentration 
in the urine was reduced (presumably due to the diuresis), the total daily 
chloride excretion averaged 3.47 Gm. (as sodium chloride). Added 
salt given to a test group was not retained and was excreted at once in 
the urine, this observation supporting the absence of a true deficit of 
sodium chloride. The routine chloride intake of these patients was not 
definitely noted but was apparently in excess of 20 Gm. per day.** In 
groups of fit men on an intake of the same amount the urinary chloride 
output varied between 3 and 6 Gm. depending on the weather. The !raq 
team also found that the extra salt given to half of their patients did 
not increase the rate of gain in weight over that in control cases. 

Ladell and his co-workers produced some evidence in favor of a 
reduction of the chloride level in the blood, particularly in the plasma. 
On the other hand, Sulzberger and others?” found that as the com- 
bined carbon dioxide content of the serum fell the chloride content 
showed a slight and perhaps negligible rise. Clearly the blood chloride 
may be influenced in different ways by several factors, among which 
are reduction in blood bicarbonate and disordered fluid balance.*® 

Ladell and others emphasized that many of their patients with un- 
classified effects of heat had some of the symptoms of anhidrotic 
asthenia. Moreover, they found every gradation between the fully de- 
veloped disease and mere exhaustion and weakness. Indeed, Waterlow** 
goes so far as to state that this disease was “by far the commonest 
disability produced by heat in the desert and, although not severe or 
dangerous, caused great loss of time and efficiency among troops.” This 
forcible summary also expresses my experience in the humid zones, where 
the disease is almost commonplace if the subacute cases are taken into 
account. It is suggested that many of the unclassified cases of the effects 
of heat will be better understood if more attention is given to the state 
of the sweat function and, in particular, to the presence and extent of 





44. These chloride balance figures are in conformity with the high chloride 
concentration of such sweat as is secreted by these patients. 

45. Unfortunately no evidence is available to show that an abnormally high 
blood volume occurs in this disease. Comparative studies of blood volume, 
hematocrit values and similar figures would be of intérest in this regard. 
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miliarial and anhidrotic rashes. Classification will continue to be more 
difficult in areas of dry climate because the other forms of heat disease 
(heat stroke and classic heat exhaustion) are more prevalent and there- 
fore cause greater confusion in such areas. 

Discussing the question of etiology, the Iraq team suggested that as 
these anhidrotic patients secrete on their sweating areas a sweat of high 
chloride concentration (averaging 0.53 per cent as sodium chloride) the 
basis of the perverted sweat function may be “fatigue” of the sweat 
glands. In other words, they arrived at much the same opinion concern- 
ing the cause of the anhidrosis as did Wolkin and others. However, 
they also noted that in healthy controls as well as in patients with classic 
heat exhaustion (type I) the chloride concentration of sweat rises with 
the progress of the hot season. They observed that “normal” controls 
secrete less sweat at the end of the season than they do at the beginning. 
I propose, as a basis for future observation, that all these various 
changes in sweating owe their origin, at least partly, to the progressive 
blocking of sweat glands in association with miliaria, and I further pro- 
pose that in all instances the changes in the chloride concentration of the 
sweat are due to compensatory hyperactivity of the relatively healthy 
unobstructed glands. For, as such glands are presumably acting to their 
greatest capacity, they tend to secrete a sweat which involves the least 
amount of osmotic work, that is, a sweat which has, like plasma, a rela- 
tively high content of chlorides.** I doubt whether the term “fatigue of 
the glands” is justified on the available evidence when reference is being 
made to these various adjustments of sweating in anhidrotic asthenia 
and in related obstructive states; it could equally well be argued that 
the chemical changes in the sweat are wholly compensatory because active 
secretion continues from normal glands in such instances for as long as 
they remain unblocked by miliaria. At all events, I have not seen in the 
humid zones an anhidrosis involving skin which appears otherwise 
normal. That is to say, anhidrosis appears to be always associated with 





46. As the sweat chloride concentration normally falls during acclimatization 
(Dill, D. B.; Hall, F. G., and Edwards, H. T.: Changes in the Composition of 
Sweat During Acclimitization to Heat, Am. J. Physiol. 123:412 [Aug.] 1938), 
these various rises in concentration suggest, on their own face value, a process of 
“declimatization” which involves even “normal” controls. It is likely that the 
increased skin and rectal temperatures which accompany miliaria and its sequelae 
are the basic indicative factors responsible for the associated high sweat chloride 
concentration, for in their summary of present knowledge R. E. Johnson, G. C. 
Pitts and F. C. Consolazio (Factors Influencing the Chloride Concentration in 
Human Sweat, Am. J. Physiol. 141:575 [June] 1944) have shown that in general 
the skin and rectal temperatures are the most potent factors controlling the sweat 
chloride concentration. A rise in either the skin or the rectal temperature results 
in a rise in the chloride concentration. It is tempting to believe that the rectal 
temperature, and perhaps the skin temperature, produces this effect by involving 
an increase in the rate of sweating from individual sweat glands. 
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obvious obstruction in the form of miliaria, an anhidrotic rash or 
ichthyosis. As a final point, when the obstruction at the pores in the 
last two conditions is rel’eved by the application of a lipid (the lipid 
response’), the glands discharge such a profuse, visible secretion that 
the idea of the existence of any form of fatigue can hardly be accepted. 

Gerking and Robinson* have recently investigated this problem of 
possible fatigue of the sweat glands in normal “acclimatized” subjects 
They found that with high rates of sweating in severe heat the sweat 
secretion diminished in some cases by as much as &O per cent of the 
original rate in six hours even though all requirements for fluid and 
salt were met. These experiments are significant and certainly tend to 
show that the sweat glands or, more precisely, the sweat mechanism may 
become fatigued under extreme conditions. On the other hand, these 
workers did not produce a complete (local or general) anhidrosis by this 
method, possibly because the subjects could no longer tolerate the con- 
ditions. In similar experiments, Kuo, Takahara, Adachi and Saito*® also 
failed to observe complete cessation of sweating. Nevertheless, the evi- 
dence for a state of relative fatigue produced by such extreme stress is 
fairly convincing. How else could the fall in the production of sweat 
be explained? It is perhaps conceivable that some of the pores could 
become blocked, even during the course of such short experiments; a 
swelling of the keratin surrounding the sweat pores might suffice. One 
observation by Gerking and Robinson perhaps supports the concept of 
activity of a local factor such as blockage of the pores, i.e., the decrease 
in sweating is greater under humid conditions (when the skin is bathed 
in sweat) than it is under dry conditions {when the skin is drier). Yet 
Gerking and Robinson found that moderate rates of sweating can be 
maintained without diminution; so it seems, on the whole, that local 
obstruction of the pores during short experiments, at least to a gross 
degree, is unlikely. 

This analysis is made to demonstrate how complicated is the function 
of sweating. Apart from the debated question of fatigue, not only is it 
known that water, sodium chloride*® and an intact nervous system are 
all required for the free formation of sweat, but the sweat glands them- 
selves need to have completely patent pores. In fact, the sweat mechanism 
is probably disabled in the tropics more often by a closure of the pore 


47. Gerking, S. D., and Robinson, S.: Decline in the Rates of Sweating of Men 
Working in Severe Heat, Am. J. Physiol. 147:370 (Oct.) 1946. 

48. Kuo, K. W.; Takahara, K.; Adachi, J., and Saito, K.: Sweating with Heat 
Stroke, J. Orient. Med. 22:98 (June) 1935. 

49. Taylor, H. L.; Henschel, A.; Mickelsen, O., and Keys, A.: The Effect of 
Sodium Chloride Intake on the Work Performance of Man During Exposure to 
Dry Heat and Experimental Heat Exhaustion, Am. J. Physiol. 140:439, (Dec. ) 
1943. 
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than by any other means. It is therefore apparent that while short 
physiologic experiments in temperate climates are helpful great discre- 
tion is necessary when applying the results to the more complex condi- 
tions of long tropical residence. 

To summarize, it is improbable that Gerking and Robinson’s experi- 
ments on apparent fatigue shed much direct light on the obstructive type 
of anhidrosis. It is much more feasible that their experiments are 
relevant to the type of anhidrosis associated with heat stroke, for in 
the latter condition, soon to be discussed, the evidence is more suggestive 
of a true intrinsic deficiency or of failure of the sweat mechanism. 


OBSERVATIONS ON THE DIAGNOSIS OF ANHIDROTIC ASTHENIA 


As far as the humid zones are concerned, anhidrotic asthenia is 
readily diagnosed providing the subject is given an adequate exercise test 
in the heat. In the vast majority of cases the typical cutaneous lesions 
and the associated anhidrosis are so prominent that a confident assess- 
ment in each subject can be made. Experience of the fully developed. 
disease facilitates estimation of the loss of adaptation caused by less 
general blocking of the sweat pores. Need for its differentiation from 
heat hyperpyrexia and from classic heat exhaustion (Ladell’s type I) 
simply did not arise in the places in which I worked. In fact, I did not 
see or hear of these classic diseases affecting troops in the South West 
Pacific; this is not to say that cases did not occur, but at all events they 
must have been rare. 

In the desert, where I have not worked, the problem of diagnosis is 
clearly more complex. Heat hyperpyrexia and classic heat exhaustion 
are apparently so prevalent and dramatic that they eclipse anhidrotic 
asthenia, although, on the evidence of Ladell and his co-workers, there 
is no reason to doubt that the disease does occur. Moreover, the work 
of these observers proves that even when other heat disorders are 
occurr.ng the discrimination between them and cases of anhidrotic 
asthenia should be fairly readily made. However, it is subacute in its 
manifestations, and routine inspection of residents as they work affords 
the most certain method of detecting it. 

Broadly speaking, three different types of heat disease, two of which 
are classic, and the third new, can be differentiated: (1) heat hyperpy- 
rexia (heat stroke), (2) classic heat exhaustion (Ladell’s type I) and 
(3) tropical anhidrotic asthenia (Ladell’s heat exhaustion, type II). 
Heat cramps is not included as a separate entity because it receives no 
special discussion in this paper. The disorders are analyzed in table 2. 

It will be useful to discriminate between the types of anhidrosis 
which occur in cases of heat disease. I suggest, for reasons already 
given, that there are two distinct types which may presumably 
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be intermingled. The anhidrosis of heat hyperpyrexia and perhaps of 
“threatening” heat hyperpyrexia is usually thought to be of central 
origin—an intrinsic failure or paralysis of the heat-regulating centers.*® 
Consequently, it is suggested that in heat hyperpyrexia the sweat glands 
receive no stimuli to secrete and therefore produce no sweat. The second 
is the extrinsic or periphheral obstructive type, namely, tropical (post- 
miliarial) anhidrosis, in which, by contrast, the glands are active but 
the sweat they produce cannot reach the cutaneous surface; it is reab- 
sorbed as a suppressed secretion from the dermis.‘ The distinction 
between the two types is believed to be fundamental. 

In Ladell’s experience, patients with heat hyperpyrexia stated that 
sweating ceased suddenly over the entire body from half an hour to 
three hours before general symptoms began. With recovery, recur- 
rence of sweating was just as rapid. Most accounts, such as that 
of Hearne,*® agree on the evanescence of this type of anhidrosis, and 
in this respect the disease differs strikingly from anhidrotic asthenia. 
Other characteristic features of heat hyperpyrexia are the stupor and 
the final coma, the extremely high body temperature and, in many 
cases, diminished or absent knee jerks. During the stage of incipient 
heat stroke the warning symptoms which may be present*! are giddiness, 
nausea, headache, dyspnea and, above all, generalized anhidrosis and 
polyuria. It will be noted that all these symptoms, except nausea, are 
prominent in anhidrotic asthenia. The polyuria, like the casual anhi- 
drosis, comes on more acutely in heat stroke. 

Ladell and others agree with the almost universally held opinion 
that in heat hyperpyrexia there is a true failure of the sweating and heat- 
regulating mechanisms and that the failure probably originates in the 
central nervous system. 

As regards classic heat exhaustion, the Iraq team pointed out that 
it occurs chiefly in the hottest weather when the requirements of salt 
and water are at their maximum. The chief clinical features distinguish- 
ing it from anhidrotic asthenia are the severe and constant collapse, with 
pale skin, low pulse pressure (in 35 per cent of cases), cramps (70 per 
cent), vomiting and dehydration (50 per cent), oliguria and diminished 
or absent urinary chloride (73 per cent). The most striking distinction 
~ 50. Hearne, K. G.: Hyperpyrexial Heat Stroke: A Mesopotamian Experience 
with Some Aetiological Views and a Method of Prevention Resulting Therefrom, 
M. J. Australia 1:226 (Feb. 13) 1932. 

Si; ize” 's, 52. 

52. Although most writers agree that anhidrosis is not a significant element of 
classic heat exhaustion, G. H. Collings, L. A. Shoudy and F. E. Shaffer (The 
Clinical Aspects of Heat Diseases, Indust. Med. 12:728 [Nov.] 1943) described 
it as occurring in 26 per cent of a group of patients with exhaustion and cramps. 
The probability that this proportion may have been in a state of “threatened’”’ heat 
hyperpyrexia does not seem to have been fully excluded. Neither were the occur- 
rence and the anhidrotic effect of miliaria taken into account. 
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is the profuse sweating from the skin as a whole.®?  Etiologically, classic 
exhaustion is regarded by Ladell and others as a manifestation of de- 
hydration secondary to a deficiency of sodium chloride within the 
body fluids. Peripheral circulatory failure is an important element 
in the final clinical picture. 

It is noteworthy that the internal temperature is not a reliable guide 
in discriminating between anhidrotic asthenia and heat exhaustion, as 
in both it is moderately raised. Similarly, headache, giddiness and an- 
orexia may be present in both. On the other hand, the episodes of an- 
hidrotic asthenia are usually more closely associated with exertion, and 
the symptoms and s‘gns are not as a rule prolonged to any great degree 
into the postexertional period. Syncope on standing (associated with 
a rapid, feeble pulse and falling blood pressure), which Ladell and 
others stress as being so notable in heat exhaustion (73 per cent of cases), 
is not a prominent feature of anhidrotic asthenia. In the latter, syncope 
is not common, and, in my experience, is usually precipitated by exercise 
more strenuous than that of mere standing. Heat exhaustion is curable 
in a few hours by the use of isotonic sodium chloride solution, and an- 
hidrotic asthenia is not; in cases of the latter an excess of water and salt 
may possibly be more embarrassing than a deficiency in so far as one of 
the normal excretory channels (the skin) is largely interrupted. 

Although the three listed diseases may occur in a pure form in the 
dry zones, the Iraq team remarked that the particular clinical picture is 
frequently complicated by the presence in individual cases of elements 
of two or more of the syndromes. That this should be so can readily 
be understood. For if, as is believed, a relatively normal person with 
previously good sweat function can contract heat hyperpyrexia, it seems 
only reasonable to postulate that a subfect with anhidrosis due to 
miliaria is, on that account, in even greater danger. Such an association 
is suggested by Ladell’s patients with heat hyperpyrexia, all of whom 
had some degree of prickly heat on their admission to the hospital, which 
was, however, “not severe.” I would suggest, on the basis of their 
own remark that only 40 per cent of their subjects with frank anhidrotic 
asthenia had a dry skin, that Ladell and his co-workers were inclined 
to underrate the severity of prickly heat in respect to its anhidrotic 
effect. A relationship between the two diseases is further indicated by 
one of their cases in which a patient with anhidrotic asthenia had a 
temperature of 105 F. (40.6 C.), a degree of pyrexia which is not ex- 
pected in the uncomplicated form of the disease. It is also supported by 
Wolkin’s case 6, in which the extremely rapid onset and disappearance of 
anhidrosis (apparently complete) suggested the complication of at least 
some central failure of sweating. It can be presumed that this rather 
atypical case was included in the series because there was a diffuse 
anhidrotic rash; in other words, features of both syndromes were seem- 
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ingly present. Again, Ferris, Blankenhorn, Robinson and Cullen,** 
in a study of 44 patients with heat stroke in the United States of 
America, found that more than half had, besides a dry skin, a “char- 
acteristic maculo-papular skin rash present on the body, being most 
marked over the chest, abdomen and back. This eruption was fiery 
red in color and in many areas purpuric.” What was this rash if not 
miliaria complicated by the purpura®* of heat stroke? Moreover, Mor- 
ton®® spoke of a hot dry roughened skin in heat stroke. 

It is therefore believed that subjects with miliaria, tropical anhidrosis 
and anhidrotic asthenia are not immune to heat stroke, and indeed there 
appears to be good reason to maintain that, owing to their diminished 
heat tolerance, they are more susceptible than persons who sweat 
normally. Is it not probable that the compensatory hyperactivity of such 
glands as escape miliaria may promote the fatigue type of failure as 
described by Gerking and Robinson?** If, as seems likely, further 
work should prove these views to be correct, miliaria will be credited with 
a far more vicious status than has hitherto been the case. 

It should be pointed out that if heat hyperpyrexia develops in a 
person with tropical anhidrosis, anhidrotic asthenia or even acute miliaria 
the associated central paralysis of the sweat mechanism theoretically 
would lead to the disappearance or at least the amelioration of the char- 
acteristic rashes of the conditions, for, as has been shown elsewhere,’ 
these rashes owe their origin and continuance to escape of sweat into 
the tissues of the skin. Therefore, in a case of heat stroke the true 
state of the skin cannot be correctly estimated until the heat-regulating 
mechanism recommences its function. The best index of the resump- 
tion of the intrinsic activity of the sweat mechanism would be afforded 
by facial sweating. It can be further presumed that when heat stroke 
develops in a person with anhidrotic asthenia all areas which were prev- 
iously sweating, such as the face, become dry. As heat stroke was not en- 
countered during the present study, the suggestions could not be put 
to a test. 

It is also possible that patients with classic heat exhaustion may 
show some manifestations of tropical (postmiliarial) anhidrosis. For in- 
stance, it appears from the account of Ladell and his co-workers that 





53. Ferris, E. B.; Blankenhorn, M. A.; Robinson, H. W., and Cullen, G. E.: 
Heat Stroke: Clinical and Chemical Observations on Forty-Four Cases, J. Clin. 
Investigation 17:249 (May) 1938. 

54. Wright, D. O.; Reppert, L. B., and Cuttino, J. T.: Purpuric Manifesta- 
tions of Heat Stroke, Arch. Int. Med. 77:27 (Jan.) 1946. 

55. Morton, T. C.: Heat Effects in British Service Personnel in Iraq, Tr. Roy. 
Soc. Trop. Med. & Hyg. 37:347 (May) 1944. 

56. This probability is not incompatible with my opinion that in the humid 
zones a fatigue type of anhidrosis is not responsible for any part of the clinical 
picture of either tropical (postmiliarial) anhidrosis or anhidrotic asthenia. 
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some of their subjects with classic heat exhaustion had symptoms which 
truly belong to tropical anhidrosis, namely, a history of “defective 
sweating” (13 per cent of cases), “desquamating prickly heat” (7 per 
cent) and skins classified as “dry” (5 per cent).°* Conversely, 4 per cent 
of their patients with anhidrotic asthenia had cramps and vomiting, 
features normally part of heat exhaustion. These observations certainly 
favor the idea that mixed states of heat exhaustion and tropical anhidrosis 
occur. 


Nevertheless, providing present etiologic conceptions are correct, 
fully developed heat exhaustion and fully developed anhidrotic asthenia 
are perhaps mutually exclusive in so far as a patient with more than a 
moderate degree of tropical anhidrosis is probably unable to lose 
enough sodium chloride through the skin to be in danger of heat ex- 
haustion. It is therefore predicted that patients with heat exhaustion 
are unlikely to show more than a mild degree of tropical (postmiliarial) 
anhidrosis. Conversely, patients with anhidrotic asthenia are not prone 
to the salt and water deficiences of heat exhaustion; in particular, 
cramps, vomiting, oliguria or achlouria are not to be expected. That 4 
per cent of Ladell’s patients with anhidrotic asthenia did in fact have 
cramps and vomiting cannot be easily explained on present hypotheses ; 
perhaps in these instances vomiting, which is typically absent or incon- 
spicuous, led to an excessive loss of chloride in the vomitus. Despite all 
that has been said in this paragraph, there is still scope for an etiologic 
connection between tropical anhidrosis and classic heat exhaustion. It 
has already been noted that tropical anhidrosis probably precipitates a 
rise in the sweat chloride concentration or is associated with it. Should 
the rise in chloride concentration relatively outstrip the fall in sweat 
production, then the total loss of chloride from the body could clearly 
increase. This possible effect of miliaria is well worth study. 


Because of its intermittent nature, anhidrotic asthenia is prone to 
be mistaken for a psychiatric disorder. Confusion arises since those 
affected say that their inability to work is confined to the middle of the 
day. The morning sick parade held by the services does not facilitate 
diagnosis, for at that time the subjects feel well and may show to an 
unwary eye no evidence of the anhidrosis and rash. However, they give 
a typical history which, if not conclusive, is at least suggestive. There 
should be no difficulty when the persons are observed at work. If the 
cutaneous changes are ignored, simple indolence and the “effort syn- 
drome” (Lewis) are other possible sources of confusion. 





57. From their account, it is unlikely that “threatened” heat stroke could have 
been responsible for the “defective sweating” and “dry skin” seen in these instances. 
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INCIDENCE OF MILIARIA AND TROPICAL ANHIDROSIS IN THE FIELD 


Inspection of units reveals that severe anhidrotic asthenia, mild anhi- 
drotic asthenia and simple tropical (postmiliarial) anh‘drosis are in- 
creasingly prevalent in that order. In carrying out such survey work, it 
is necessary to examine all subjects immediately after exertion. Further, 
in the estimation of cutaneous changes, it is important to be guided more 
by the profusion of the various miliarial and anhidrotic lesions than by 
the presence or absence of patches of complete dryness. My experience 
with troops was that 35 to 70 per cent had the characteristic cutaneous 
changes to at least a “moderately severe’ degree, the basis for these 
estimates having been the “severe” involvement of the sk'n in frank 
anhidrotic asthenia. The more active units showed the greater incidence. 
It was thought unwise to resort to the direct elicitation of symptoms on 
these routine inspections of units; st'll, it was hard to avoid the con- 
clusion that a large proportion of the men would have been fitter without 
their anhidrosis. It is unfortunate that the severity of an anhidrosis 
cannot be easily measured quantitatively ; neither can the associated loss 
of adaptation. In general, one can only be guided by previous knowledge 
of asthenic patients. 

The incidence of moderately severe obstructive anhidrosis (35 to 
70 per cent) probably depends on the incidence of miliaria as it varies 
from one unit to another.°® As regards general symptoms, I have made 
the broad tentative suggestion’ that when half the sweat pores on the 
covered parts are blocked, there is probably some loss of adaptation and 
that when two thirds or more are affected, the loss of adaptation is 
likely to be severe. Precise measurements of the amount and the 
chloride content of the sweat produced in anhidrotic states of varying 
intensity would be of much interest. 


TER MINDLOGY 

The thermal disorder which may follow miliaria is specific enough 
to merit a name. From the point of view of time of publication, “thermo- 
genic anhidrosis” has priority by a few months. Yet this name is not 
entirely suitable, for while it has the advantage of stressing the signifi- 
cant role of the anhidrosis, it is defective in the use of the qualification 
“thermogenic.”” As a result, the meaning of the combined term is not 
clear ; if it is intended to convey the impression that the high external 


58. In the Merauke climate, Kendall'* found that 91 per cent of the men in his 
unit suffered from miliaria at one time or another during a period of ten months. 
M. B. Sulzberger and L. O. Emik (Studies on Prickly Heat: I. Clinical and 
Statistical Findings, J. Invest. Dermat. 7:53 [Feb.] 1946) found an incidence of 
66 per cent during a period of seven months on Guam. 
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temperature produces the anhidrosis it is open to criticism because 
present knowledge is against such a relationship in this disease. At best 
a connection is remote and exists through the mediation of miliaria. 
“Thermogenic anhidrosis” is also unsatisfactory if it is intended to 
convey the idea that the anhidrosis produces a dramatic rise in the body 
temperature. The rise in temperature is almost always slight in the 
uncomplicated form of the disease ; the exhaustion and the other asthenic 


features are far more noteworthy. 


Ladell and others showed reticence in their choice of the term “heat 
exhaustion, type II.” Their paper gives the impression that although 
they were convinced of the basic role of the anhidrosis they were not 
prepared to sponsor the association by giving it a name. They once 
used the term “anhidrotic heat exhaustion,” and although this was satis- 
factory they did not persevere with it. However, as most physicians 
already have in their minds a concept of classic heat exhaustion, includ- 
ing its cause, it seems a pity to confuse matters now by dividing heat 
exhaustion into two different clinical and etiologic types, particularly 
in so far as it is now justifiable to adopt an etiologic name for the “type 
II.” 

“Tropical anhidrotic asthenia” appears to get over these difficulties 
and was chosen after much familiarity with the disease. It is descriptive 
in that it implies the leading characteristics of the disease, 1.e., the anhi- 
drosis, and the combination of asthenic symptoms and signs. Further, 
the name arose out of the earliest work in the field® and has recently 


~12 


been adopted by Sulzberger and others!” for their contributions. 


SUMMARY 


In their classic paper on the physiologic and clinical responses of man 
to the desert, Ladell. Waterlow and Hudson® ask: “Is severe prickly 
heat inevitably or usually followed by general symptoms?” The certain 
answer, which they help to give, is “inevitably, yes.” By involving 
blockage of the sweat pores, miliaria produces anhidrosis and thereby 
diminishes heat tolerance. The broad inferences of this simple concept 
need hardly be stressed. 


The heat disease produced by miliaria is subtle and shows little of 
the urgency and danger to life associated with the familiar syndromes. 
It is distinguished rather by malaise, a distaste for work and excessive 
fatigue on physical activity. In other words, it is closely bound up with 
the subtle problem of incipient loss of acclimatization. 


The several accounts from both the wet and the dry zones are re- 
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markably similar. After arrival in the tropics and a few months of 
health comes the provoking attack of miliaria. The attack may or may 
not be severe. After a further but shorter latent period, the patient 
commences to suffer from asthenic symptoms, exhaustion, headache, 
dyspnea and giddiness, when working in the heat. When seen after 
exercise he shows not only gross cardiorespiratory distress but also an 
anhidrosis on the covered areas and a characteristic anhidrotic (goose- 
flesh-like) rash. The disease, which has been named tropical anhidrotic 
asthenia, lasts some weeks and may then pass away as gradually as it 
came on. 

As regards differences between the various accounts, one team’s 
suggestion that the anhidrosis is preceded by a period of generalized, 
excessive sweating is not supported by the results of close analysis. 
However, the observation that all unblocked sweat glands hypersecrete 
during the course of the disease is accepted by all. Another team does 
not record seeing the anhidrotic rash. This disparity is probably ex- 
plicable on the basis of terms rather than of objective distinctions. 


Why a subject with anhidrosis should suffer from symptoms when 
exposed to heat poses tantalizing problems. Many factors probably play 
a part, and different authors stress them in varying degree. One obser- 
vation which has to be taken into account is that the body temperature 
typically does not rise as high as might be expected. This is significant, 
for at least one group of writers emphasizes the stimulating effect of 
increased blood temperature on the respiratory center. Another team 
favors the idea that the symptoms and signs arise because of an alkalosis 
which results from a panting type of compensatory hyperpnea. This 
hypothesis lacks sufficient clinical evidence, and the available chemical 
data are merely consistent and not positively supportive. On the other 
hand, it is proposed in the present paper that while some truth may rest 
in all these hypotheses most of the clinical response to exercise is prob- 
ably accounted for by a temporary circulatory failure of peripheral 
type. The following postulates are reached in a review of the classic heat 
disorders in the light of present knowledge of anhidrotic asthenia: 


1. There are two distinct types of anhidrosis encountered in the 
tropics. One is associated with heat hyperpyrexia and is thought to be 
due to an intrinsic, central failure of the sweat mechanism. The other 
is the peripheral obstructive type associated with miliaria and its 
sequelae, tropical (postmiliarial) anhidrosis and anhidrotic asthenia. 


2. Because it lowers heat tolerance, miliaria probably predisposes 
toward heat hyperpyrexia. The sequence of events may well be as 
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follows: miliaria, compensatory hyperactivity of unaffected sweat 
glands, fatigue or failure of the sweat mechanism and heat hyperpyrexia. 


3. By causing a rise in the chloride concentration of sweat, miliaria 
and its sequelae may, under specified conditions, predispose toward 
classic heat exhaustion. 


4. The presence of any anhidrosis due to miliaria must modify the 
clinical and pathologic pictures of the classic heat disorders. 
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NEEDLE BIOPSY OF THE LIVER 


JAMES H. TOPP, M.D. 


M. C. F. LINDERT, M.D. 
AND 


FRANCIS D. MURPHY, M. D., 
MILWAUKEE 


I T HAS been apparent for years that some aid must be found in 
making an early diagnosis of diseases of the liver, especially when 
there is minimal or moderate functional impairment. Employment of 
needle biopsy of the liver has been useful in this regard, and evidence 
is accumulating which indicates the value of this procedure. 

Through the use of the biopsy needle, new light has been shed on 
some of the problems which have always been difficult to solve diag- 
nostically. This is well illustrated in instances of prolonged jaundice, 
in which it is imperative to determine whether the cause is intrahepatic 
or extrahepatic, in order to institute the proper treatment. Another 
problem frequently encountered is that of portal cirrhosis, the mani- 
festations of which may be overlooked or difficult to evaluate, especially 
in early cases or in the presence of disease of the heart and/or kidneys. 
Similarly, the role of enlargement of the liver secondary to a systemic 
disease, such as diabetes mellitus, thyrotoxicosis, amyloidosis or 
hemochromatosis, is difficult to determine. Patients suffering from 
carcinoma of the liver, metastatic or primary, are often subjected to 
laparotomy because the condition was undiagnosed beforehand. 

Experience with one hundred and eleven biopsies of the liver in 
100 patients has led us to analyze our results in order to determine the 
diagnostic value of this measure, to estimate the percentage in which 
a specimen satisfactory for histologic study may be obtained and to 
emphasize the indications, contraindications and complications asso- 
ciated with biopsy of the liver. 


From the Departments of Medicine, Marquette University School of Medicine 
and Milwaukee County Hospital, Milwaukee. 
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REVIEW OF THE LITERATURE 

The first recorded biopsy of the. liver was performed in 1895 by 
Lucatello,! although puncture of the liver for therapeutic purposes in 
cases of abscess and hydatid disease had been reported by Biett? and 
Roberts (performed by Stanley*) in 1833, Hammond* in 1878 and 
Sims® in 1879. Twelve years after Lucatello’s original work, Schupfer® 
reported a series of cases of biopsy of the liver. These investigators 
used a technic consisting of the introduction of a small bore needle into 
the liver, followed by aspiration of a few fragments of hepatic tissue 
and blood, which were smeared on a slide, stained and examined. 
Although this method entails relatively little risk and is said to enable 
frequent diagnoses, it does not permit a study of architecture and 
stroma. Frola’ reviewed the reports of aspiration biopsy of the liver 
in a monograph published in 1935 and reported 66 cases of his own. 
Examination of his photomicrographs reveals a few particles of hepatic 
tissue and blood cells, which demonstrates the limited value of this 
technic. Despite these handicaps, this method has retained popularity 
in Europe, as evidenced by a number of reports in recent years.® 

In 1923, Bingle and Olivet developed a technic which enabled them 
to obtain a small specimen of hepatic tissue which was satisfactory for 
the preparation of paraffin sections. Bingel® reported 100 cases, with 
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2 deaths due to hemorrhage, and Olivet’? in 1926 evidently extended 
the series, reporting 140 cases, with an additional death due to 
peritonitis. A modification of their technic, which has been widely used 
since, was developed by Iversen and Roholm™ in 1939. These in- 
vestigators used a cannula 18 cm. long and 2 mm. wide and a pointed 
stylet. After antiseptic cleansing and anesthesia, this needle is intro- 
duced into the ninth intercostal space in the posterior axillary line and 
inserted into the liver, after passing through the pleural space and 
the diaphragm, while the patient holds his breath in expiration. The 
stylet is withdrawn and a record syringe (10 cc.) attached to the 
cannula. Suction is then applied and the needle forced 1 to 2 cm. farther 
into the liver while the syringe is rotated. The cannula is then quickly 
withdrawn and yields a specimen satisfactory for microscopic examina- 
tion. They reported one hundred and sixty biopsies on 114 patients 
with this method, with a successful result in 22.5 per cent. Two 
patients evidenced signs of intraperitoneal hemorrhage, which at autopsy 
was not thought to have caused death. A further report of eleven 
biopsies, without complications, of 10 patients, performed in a study of 
hepatitis, was presented by Roholm and Krarup’? in 1940. Dible, 
McMichael and Sherlock’® in England made a. study of epidemic 
hepatitis, arsenotherapy jaundice and serum jaundice during World 
War II, using the method of Iversen and Roholm. They reported one 
hundred and twenty-six punctures of the liver, following which 2 
patients had nonfatal hemorrhage, 1 patient had hemorrhage but died 
of acute necrosis of the liver and 1 patient died of necrosis of the liver 
and rectal carcinoma and was observed to have blood-stained ascitic 
fluid at autopsy. This series was apparently extended by Sherlock™ 
in 1945 in a report of one hundred and thirty-eight additional biopsies, 
using the same technic but with a longer and narrower needle. Ap- 
proximately 6 per cent failure was recorded for the two hundred and 
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sixty-four biopsies, with no additional complications or fatalities. These 
authors emphasized that biopsy of the liver should not be performed 
unless adequate facilities for blood transfusion are available, in the 
event of hemorrhage. They also stated that the risk of hemorrhage is 
greatest in severely jaundiced patients, especially if the jaundice is due 
to acute parenchymatous hepatic disease, and added that they had never 
observed evidence of hemorrhage in nonjaundiced patients. Van Beek 
and Haex? reported 100 cases of aspiration biopsy of the liver in cases 
of infectious mononucleosis and benign sarcoid. 

Laparoscopic control of biopsy of the liver was reported in one 
hundred and twenty-three instances by Kalk, Bruhl and Sieke?® in 
1943, with no ‘complications. This method is undoubtedly safer than 
biopsy with an external approach alone, but it involves the use of the 
operating room and is time consuming. 

In the first report of biopsy of the liver in the United States in 
1939, Baron’ recorded forty-eight aspiration biopsies in 35 patients, 
several of which were performed intercostally. This technic was 
abandoned in later cases, because of the potential dangers associated 
with its use, and an anterior subcostal approach was used. One fatal 
hemorrhage occurred in this series. Chiray, Fiessinger and Roux!® 
also used the anterior subcostal approach in 41 cases reported, in which 
there was 20 per cent fajlure. These authors had no untoward results 
and ascribed this to their having penetrated the liver only to a depth of 
3 cm., thus avoiding the large blood vessels. Introduction of the biopsy 
needle at the apex of the angle between the xiphisternum and the right 
costal margin was reported by Gillman and Gillman’® in 1945 in a 
series of five hundred biopsies of the liver. 

A special needle primarily intended for biopsy of tumors was first 
described by Silverman”? in 1938. The use of this instrument for 
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biopsy of the liver was recorded in a report of 14 cases in a series of 
unstated number by Tripoli and Fader* in 1941. They recommended 
the anterior subcostal approach, just to the right of the rectus muscle, 
where the abdominal wall is thin, and confined their biopsies to patients 
in whom the liver was palpable. Using the method described by Tripoli 
and Fader, Hoftbauer?? in 1945 reported sixty-five biopsies, with no 
serious hemorrhage. Twenty of these biopsies were performed under 
peritoneoscopic control, with a modified Vim-Silverman needle, 18 cm. 
in length. Most of these cases are apparently included in a report by 
Hoffbauer, Evans and Watson,”* published in 1945, on a study of 
cirrhosis of the liver and the correlation of tests of hepatic function 
with biopsy of the liver. They reported 85 cases, in 15 of which failure 
occurred (18 per cent) and in 20 of which the technic was carried out in 
the operating room under peritoneoscopic control. The Vim-Silverman 
needle was used in all instances, and one severe nonfatal hemorrhage 
occurred. The authors were not able to correlate the results of. studies 
of hepatic function with the histologic changes in the biopsy specimen 
of the liver. In 1946, Davis, Scott and Lund** reported seventy-nine 
biopsies, with 86 per cent success, using several instruments, including 
a large bore needle, the Vim-Silverman needle and the Roth-Turkel 
needle.2° There were no fatalities. In commenting on the use of the 
Roth-Turkel needle, the authors pointed out that while it is larger and 
yields larger specimens without compression of tissue, it is more diff- 
cult to control than the Vim-Silverman needle. Popper, Franklin, 
Steigmann and Kozoll*® reported a study in 1946 in which biopsies had 
been performed on 85 patients. They stated that they were able to 
correlate accurately the results of some studies of hepatic function and 
certain pathologic changes, as revealed by histologic changes in the 
biopsy specimen. 





21. Tripoli, C. J., and Fader, D. E.: Differential Diagnosis of Certain Diseases 
of Liver by Means of Punch Biopsy, Am. J. Clin. Path. 11:516-527 (June) 1941. 

22. Hoffbauer, F. W.: Needle Biopsy of the Liver, Journal-Lancet 65:246-248 
(July) 1945. 

23. Hoffbauer, F. W.; Evans, G. T., and Watson, C. J.: Cirrhosis of Liver 
Presenting Clinical Features of Xanthomatous Biliary Cirrhosis but with Con- 
firmation at Autopsy (Follow-Up of Case Reported Previously), M. Clin. North 
America 29:1054-1055 (July) 1945. 

24. Davis, W. D.; Scott, R. W., and Lund, H. Z.: Needle Biopsy of the 
Liver, Am. J. M. Sc. 212:449-461 (Oct.) 1946. 

25. Roth, A A., and Turkel, H.: Technique of Prostatic Biopsy, J. Urol. 
51:66-68 (Jan.) 1944. 

26. Popper, H.; Franklin, M.; Steigmann, F., and Kozoll, D. D.: Relation 
Between Structural and Functional Alterations of the Liver, Proc. Central Soc. Clin. 
Research 19:11-12, 1946. 
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METHOD AND MATERIALS 


From August 1945 to February 1947, we performed cne hundred and eleven 
biopsies of the liver of 100 patients.” Of these, 63 were male and 37 were female; 
93 were white. and 7 were Negro. The ages ranged from 29 to 79 years. The 
Vim-Silverman needle was used in all instances, and one hundred and seven of 
the biopsies were performed ante mortem. Ninety-seven biopsies (87.4 per cent) 
were successful, and fourteen biopsies (12.6 per cent) failed in this series, the 
latter including those in which too little tissue or no tissue was obtained for study. 
Failure was due principally to lack of experience in use of the technic, as the last 
fifty-five biopsies performed were successful. A sharp needle is necessary to obtain 
a satisfactory core of tissue, and we feel that three of our failures may be at- 
tributed to not having had the needle sharpened. Other failures were due to 
livers being palpable less than 2 cm. below the right costal margin and to cystic 
disease. The technic used is as follows: 

The procedure is performed at the bedside, following the administration of 50 to 
100 mg. of meperidine hydrochloride to allay apprehension. Af.er the usual prepara- 
tion of the skin with iodine and alcohol, a sterile drape is placed over the area selected 
for biopsy. This may be located at any point where the liver is easily palpable: 
below the right costal margin in the midclavicular line, in the midline below the 
xiphoid process or in the right flank. If there are any palpable nodules, an 
attempt is made to enter one of them. From 4 to 6 cc. of 2 per cent procaine 
hydrochloride is then infiltrated into the skin and subcutaneous tissues down to 
and including, if possible, the parietal peritoneum. As a rule, the patient will give 
some sign when the point of the needle reaches the peritoneum, and an additional 
0.5 cc. is injected at this point. In approximately two minutes the anesthetic is 
effective, and a small incision is made in the skin to facilitate passage of the needle. 
The needle, with the obturator in place, is then inserted through the anesthetized 
tract and into the liver for 1 to 2 cm., at an angle of approximately 45 degrees. 
This is done in order to avoid passing the needle completely through a thin right 
lobe, which might result in injury to the gallbladder or other structure beneath. 
To be relatively sure that the needle is in the liver, the patient is requested to 
inspire; if properly placed, the hub of the needle will swing cephalad. The 
obturator is withdrawn and suction applied by means of a 2 cc. syringe, in order 
to be sure that an excessively vascular area, a cyst or an abscess has not been 
entered. 


The split biopsy needle is then inserted all the way into the needle in situ, 
which allows about 2 cm. of the split biopsy needle to extend beyond the end of 
the outer needle and to grasp the core of hepatic tissue. With the split biopsy 
needle held firmly in place, the outer needle is then rotated and advanced at the 
same time until it has reached the end of the inner needle. This will compress the 
core of tissues between the prongs of the split biopsy needle, and after one com- 
plete rotation the two needles are withdrawn simultaneously. The specimen is 
placed in a small quantity of 10 per cent formaldehyde for twenty-four hours 
and paraffin sections are made from it. The activities of the patient are not limited 
because of the procedure, but he is kept in the hospital at least twenty-four hours 
afterward for observation. 


27. The biopsies were performed at the Milwaukee County General Hospital, 
Wauwatosa, Wis., and the Veterans Administration Center, Wood, Wis. 
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The pathologic diagnoses made from the biopsy specimens of the liver are 
summarized in table 1. Classification of cases of portal cirrhosis into early, mod- 
erate and advanced types (fig. 1, 2, 3 and 4) was based on the degree and type 
of hepatic cell abnormality and the amount of fibrous tissue proliferation seen and 
is admittedly subjective in a small proportion of the cases. The diagnosis of 
cardiac cirrhosis (fig. 5) was made on specimens showing the changes of portal 
cirrhosis plus the dilated central vein. A history of long-standing cardiac disease 
was also given. The diagnosis of toxic cirrhosis was based also on observations 
in slides revealing decided increase in cellular infiltration in the periportal areas 
plus the changes of portal cirrhosis. A report of diagnosis of carcinoma (figs. 6, 
7, 8 and 9) described the type of malignant condition as “adenocarcinoma” or 
“squamous cell carcinoma,” but was seldom more specific. In several cases, an 
attempt was made to suggest the primary site of the malignant condition on the 
basis of the specimen alone, but this was not uniformly successful. Miscellaneous 
cases included 3 in which there was normal hepatic tissue and 4 in which there 
were nonspecific degenerative changes with pigmentation (fig. 10). 


TABLE 1.—Pathologic Diagnosis Made from Biopsy Specimens of the Liver 





Diagnosis No. of Cases 
Portal cirrhosis 
Early wad = Pais dtblee 14 
Moderate anre 10 
Advanced ea , . pea nora . 23 
Biliary cirrhosis 4 
Toxic cirrhosis 3 
Cardiac cirrhosis 8 
Acute hepatitis 1 
Carcinoma, metastatic (all types) 20 
Brown degeneration 4 
Hemochromatosis Scaieiinids csctibsbecatande 4 
Fatty metamorphosis 3 
Amyloidosis 1 
‘ 


Miscellaneous ses tionsipalaiaietaaien 

There were no deaths attributable to the biopsy of the liver in this series. 
Only three miror complications were observed. One was a small hematoma into 
the abdominal wall at the site of puncture and another a moderately severe 
hemorrhage noted during the procedure and followed by the development of a 
tender nodule in the area of puncture about one week after biopsy. This was 
interpreted as a hematoma either under Glisson’s capsule or just outside the 
hepatic substance. Approximately 25 per cent of the patients complained of pain 
or vague abdominal discomfort during or shortly after the biopsy. The pain was 
seldom severe and occurred at the site of puncture or was referred to the chest 
or left flank. It did not last for more than an hour or two in any case, with the 
exception of four instances in which pain persisted for three to nine days. In none 
of these cases was an opportunity to search for underlying pathologic change 
afforded at autopsy. 

The true value of needle biopsy of the liver in diagnosis is determined by a 
comparison of the results obtained from biopsy and the postmortem observations 
given in table 2. In addition, we have listed the clinical diagnoses, in order to 
emphasize the role of biopsy of the liver. Of 100 patients, 36 are known to have 
died, and autopsy was done on 19 (52.8 per cent) of these. Attempts at biopsy 
of the liver were unsuccessful in 3 of the autopsied patients. Concerning the 
remaining 16 cases, in case 5 failure occurred in that the metastatic lesions were 
missed when the biopsy needle passed within a few millimeters of two tumor 
nodules. The biopsy of the liver in case 7 confirmed the clinical impression and 
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ig. 1—Early portal cirrhosis of the liver. 
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Fig. 4.—Portal cirrhosis of the liver, with decided fatty change. 
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Fig. 5.—Cardiac cirrhosis. 
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Fig. 6.—Metastatic melanosarcoma of the liver, from a patient with retrobulbar 
melanosarcoma. 
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Fig. 8.—Metastatic carcinoma of the liver from the stomach. 
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Fig. 9—High grade metaplastic carcinoma of the liver, simulating squamous 
cell carcinoma, in a patient with carcinoma of the pancreas. 
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demonstrated the pathologic changes in the liver, but it gave no clue to the 
primary cause of death. The biopsies in cases 1 and 51 (table 2) were done several 
months prior to death, at which time the primary cause was not suspected. There- 























Fig. 10—Brown degeneration of the liver of a patient with carcinoma of the 
colon. 


fore, these two biopsies were considered to be diagnostic of the condition at that 
time. Analysis of these results reveals that in 14 cases (87.5 per cent) the diag- 
nosis was either established or confirmed by biopsy of the liver. 
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REPORT OF CASES 


Case 1—A. D., a 51 year old white man, was admitted to the hospital Dec. 
30, 1946, complaining of cough, pain in the chest, chills, fever and hemoptysis 
of three days’ duration. The patient was known to be diabetic for the past five 
years and had had one previous admission for control of his diabetes, during 
which a cutaneous test for hemochromatosis (Fishback) was reported as giving 
negative results. Physical examination revealed typical signs of pneumonia in- 
volving the lower lobe of the left lung. The liver was enlarged 6 cm. below the 
right costal margin and was smooth and nontender. The skin revealed generalized 
brownish dusky discoloration. A diagnosis of pneumonia was made and confirmed. 
The patient responded to treatment, and a biopsy of the liver was performed on 

















Fig. 11—Hemosiderosis of the liver of a patient with hemochromatosis (iron 


stain). 


December 12, because hemochromatosis was suspected. The report revealed the 
periportal connective tissue and the hepatic cells to be stippled with numerous 
pigment granules, which special stains showed to be iron, thus confirming the 
clinical diagnosis (fig. 11). A second Fishback test elicited negative results. The 
patient continued to improve and was discharged Jan. 27, 1947. 


Case 2.—W. S., a 53 year old white man, was admitted to the hospital March 
21, 1946, complaining of fulness and tenderness in the tissues about the left eye. 
The present illness dated back to early in 1944, when the patient first noted swelling 
and pain in the left eye. He was admitted to the hospital in June 1944, at which 
time a diagnosis of melanosarcoma of the left eyeball was made and the eye 
enucleated. Physical examination revealed a well developed white man, with dis- 
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coloration and tenderness about the left orbital cavity. The liver extended down 
to the right iliac crest and below the navel in the midline. Roentgenograms of 
the chest revealed no metastatic lesions. Two biopsies of the liver were performed, 
the first, on June 25, 1946, showing normal, hepatic tissue. The second biopsy, 
performed August 2, revealed melanosarcoma comprising the entire specimen 
(fig. 12). The patient’s course was progressively downhill, and he died Jan. 7, 
1947. Permission for autopsy was not obtained. 


These cases illustrate instances in which biopsy of the liver proved 
to be the diagnostic measure. The intradermal cutaneous test for 
hemochromatosis as suggested by Fishback has not been a reliable one 
in our experience, a positive result being observed in only 1 of our 
4 cases. In addition, a biopsy of the skin did not reveal hemochromatosis 








Fig. 12.—Melanosarcoma of the liver of a patient with retrobulbar melano- 
sarcoma (special stain). 
in 1 case. While the presence of metastatic lesions in the liver was 
suspected in the second case, this was not proved until after biopsy of 
the liver. Metastatic lesions elsewhere could not be demonstrated by 
the usual means. 


Case 3.—A. H., a 47 year old white man, was admitted to the hospital com- 
plaining of weakness and painless intermittent jaundice of nine months’ duration. 
His stools had been acholic at times and his urine dark. He had lost 20 pounds 
(about 9 Kg.) in weight since the onset of his illness. Previous gastrointestinal 
roentgenograms revealed no abnormalities. Physical examination revealed the 
patient to be extremely jaundiced. The liver was palpable 10 cm. below the right 
costal margin and was nodular and tender. Gastrointestinal roentgenograms while 
the patient was in the hospital again failed to reveal abnormalities. Examination 
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Decided biliary cirrhosis of the liver. 


Fig. 13.— 
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of the blood revealed moderate anemia, and results of urinalysis were positive 
for bile and negative for urobilinogen on many occasions. The icterus index 
varied from 65.0 to 152.0, with a direct immediate van den Bergh reaction. 
Biopsy of the liver was performed on Sept. 28, 1946, and revealed biliary type 
hepatic cirrhosis (fig. 13). After several transfusions, a laparotomy was per- 
formed on October 25, which revealed obstruction of the distal common duct, 
with biliary cirrhosis. The cause of this obstruction could not be determined, and 
a cholecystogastrostomy was performed. A biopsy of the pancreas was made, 
and the patient later had abdominal hemorrhage and fibrinous peritonitis and died 
November 2. Autopsy revealed the cause of the obstruction to be an extremely 
small carcinoma of the ampulla of Vater. 


Case 4.—W. G.. a 52 year old white man, was admitted to the hospital Feb. 
26, 1946, because of ankylosis of the jaw. The patient gave a history of joint 











Fig. 14.—Amyloidosis of the liver, with almost complete destruction of architec- 
ture (special stain). 


pain and later ankylosis, dating back twenty-nine years. Physical examination 
revealed an emaciated man with the typical signs of rheumatoid arthritis involving 
the shoulders, hands and knees bilaterally. In addition, there was a so-called 
“poker spine” and ankylosis of both temperomandibular joints. The liver was 
palpable at the right iliac crest and was smooth and nontender. Because amyloidosis 
of the liver was suspected, a biopsy was performed October 19. The liver revealed 
advanced amyloid degeneration (fig. 14). The congo red test resulted in the 
retention of less than 20 per cent of the dye in the blood in one hour. 


In case 3, the biopsy of the liver differentiated jaundice due to ob- 
struction and that due to parenchymatous hepatic disease or 
cholangiolitis, thereby justifying laparotomy. This particular biopsy 
cannot be called a diagnostic one in the strict sense of the term, since 
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the underlying cause of the jaundice remained obscure until autopsy, 
but it was in agreement with the clinical picture. In case 4, the suspicion 
of amyloidosis of the liver was confirmed. 


Case 5.—A. B., a 54 year old white man, was admitted to the hospital com- 
plaining of sharp pains around the umbilicus, anorexia, watery diarrhea and a 
loss of 15 pounds (about 7 Kg.) in weight, of five weeks’ duration. Physical 
examination showed an emaciated patient who appeared chronically ill. The 
abdomen was distended and the liver greatly enlarged and nodular, extending 
down to the right iliac crest and to the level of the navel in the midline. Exam- 
ination of the blood revealed moderate anemia, which became progressively 
severer. Roentgenograms of the gastrointestinal tract, kidneys, ureter and bladder 
revealed evidence of a mass in the abdomen, but none of them localized the lesion 
to any one organ. Biopsy of the liver was performed on June 26, 1946, and 




















Fig. 15.—Advanced portal cirrhosis of the liver (Van Gieson stain). 


showed normal hepatic tissue. The patient became progressively weaker and 
died July 24. Autopsy revealed a carcinoma of the splenic flexure of the colon, 
with metastasis to all the abdominal organs, especially the liver. It was noted 
that the biopsy needle had been inserted into the liver and had passed within 
several millimeters of two metastatic tumor nodules. 


Case 6.—M. P., a 45 year old Mexican woman, was admitted to the hospital 
April 19, 1946. with the complaint of weakness, anorexia, vomiting and abdominal 
pain and distention of one month’s duration. The patient had noted jaundice for 
four days prior to admission. There was a history of chronic alcoholism of long 
duration. Physical examination revealed an emaciated patient in some distress. 
The liver was enlarged 10 cm. below the right costal margin and was smooth and 
moderately tender. There was slight icterus of the scleras and mucous mem- 
branes. Numerous procedures, including roentgenograms of the chest and gastro- 
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intestinal tract and examination of abdominal fluid and sputum failed to reveal 
any specific diagnosis. A biopsy of the liver, performed on September 14, revealed 
advanced portal cirrhosis (fig. 15). The patient pursued a downhill course and 
died September 23. Autopsy revealed chronic miliary tuberculosis, involving the 
lungs, intestines and peritoneum, with portal cirrhosis and bronchopneumonia. 

The aforementioned cases illustrate instances in which the biopsy 
of the liver was not in agreement with the clinical picture. Case 5 is 
afi example of one of the limitations inherent in the procedure. In case 
6, the report of biopsy might be considered misleading, since the clinical 
picture was not clearcut and the presence of portal cirrhosis, diagnosed 
at biopsy, provided definite evidence of a condition which could satis- 
factorily explain it. Thus, the diagnosis of tuberculosis was given less 
prominence than it would have been had normal hepatic tissue been 
obtained. 

COM MENT 

From a clinical standpoint, biopsies may be classified into those 
which are helpful in determining the diagnosis and those which are not. 
Included in the helpful group are those biopsies which are diagnostic 
and those which are in agreement with the clinical picture, but which 
do not reveal the underlying pathologic condition. Biopsies considered 
not to be helpful are those which were not in agreement with the clinical 
picture and the failures. The classification is, of course, subjective to 
a certain extent. On this basis, eighty-three biopsies (75 per cent) 
were considered helpful and twenty-eight biopsies (25 per cent) not 
helpful. If the 14 cases in which no tissue was obtained for study are 
eliminated, 86 per cent of the biopsies were observed to aid in the diag- 
nosis. These observations compare favorably with those of other 
writers.?8 

The specimen of liver obtained in our cases consisted of a core of 
tissue from 10 to 20 mm. in length and approximately 2 mm in width. 
From the pathologic standpoint, these specimens offer the advantages of 
minimum autolysis, which permits a cytologic study generally superior 
to that afforded at autopsy. The specimens fixed in alcohol for the 
purpose of studies of glycogen are admittedly more satisfactory than 
specimens obtained at autopsy. In addition, biopsy may be performed 
at intervals, thus enabling one to follow the progress of pathologic 
changes and to evaluate the effects of treatment. 

The principal disadvantage of the specimen is its size, which offers 
a relatively small area for visualization. Thus, a completely objective 
diagnosis is sometimes not possible. Compression and shredding of the 
specimen during the biopsy procedure causes distortion of the tissues in 
some instances. Comparison of the specimens obtained at autopsy and 
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those obtained by biopsy revealed that in a majority of cases the biopsy 
specimen was a good sample of the changes in the entire liver. This 
has been commented on by Sherlock. 


Although not within the scope of this paper, it is interesting to note 
the correlation of tests of hepatic function with the pathologic changes 
revealed by biopsy. Two or more tests of hepatic function were per- 
formed on 74 patients in this series. After reviewing these determina- 
tions and comparing them with the pathologic observations in the 
biopsy specimen, we were unable to correlate the results. Cases in 
which the disease was classified as early portal cirrhosis by means of 
the biopsy sometimes revealed significant impairment in one or several 
tests of hepatic function, while in many instances the cases of far 
advanced disease revealed little impairment. This is in agreement with 
the report of Hoffbauer, Evans and Watson.?* The lack of correlatior. 
was evident also in some of the cases of metastatic carcinoma of the 
liver. In a review of macrocytosis associated with disease of the liver, 
Weintrobe”® stated that this observation was present in 32.6 per cent of 
132 cases of varied forms of hepatic disease, and he pointed out that 
this is noted only in cases of hepatic disease of long duration and of 
wide extent. Hematocrit studies were done in 29 of our cases, and 
macrocytosis (mean cell volume more than 95.0 cubic microns) was 
observed in 18 cases (62 per cent). There was no anemia in 17.2 per 
cent, macrocytic anemia in 55.3 per cent, normocytic anemia in 17.2 
per cent and microcytic anemia in 10.3 per cent. Chronic loss of blood 
was a factor in most of the last-mentioned group. 


We believe that needle biopsy of the liver has established itself as 
a valuable aid in the diagnosis of diseases of the liver. As previously 
stated, the clinical picture is often confusing, and in the majority of 
our cases the biopsy confirmed clinical impressions or revealed the 
presence of an unsuspected lesion. In addition to the use of biopsy 
of the liver in any case of hepatomegaly of undetermined origin, the 
fact that several biopsies may be performed on patients over a period 
of time permits an evaluation of treatment in chronic hepatic diseases, 
such as cirrhosis. The procedure also affords an opportunity for vital 
studies of living hepatic tissue, which may aid materially in elucidating 
the normal physiologic function of the liver or alteration of its metabolic 
processes and, as has been reported frequently since 1939, an investiga- 
tion of hepatic changes in epidemic hepatitis, toxic hepatitis and 
spirochetal jaundice (Weil’s disease). 





29. Weintrobe, M. W.: Clinical Hematology, Philadelphia, Lea & Febiger, 
1946, p. 399. 
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Limitations of the procedure are those associated with random 
sampling which may miss a focal lesion, as illustrated in 1 case (case 
5). Biopsies performed in 2 cases of polycystic disease of the liver, 
as proved by laparotomy, failed to yield any tissue. Thus, hepatic 
disease of a diffuse nature is most readily detectable. 

The hazards associated with the intercostal approach in biopsy of 
the liver are apparent on reviewing the papers in which this methed was 
used. The greatest danger is hemorrhage, as pointed out by Raby,*° in 
1944, in a review of 7 previously reported cases of fatal hemorrhage, 
to which he added 1 case of his own. This was also commented on by 
Toullec and Huard.*! The bleeding in these cases was attributed to the 
fact that the needle is held firmly between the ribs and the liver is torn 
as it moves coincident with respiration. In addition, the pleural sac is 
exposed to the danger of infection in this approach. The procedure 
requires the complete cooperation of the patient, who must hold his 
breath in expiration during the entire time the needle is inserted, the 
syringe attached and the needle advanced into the liver and withdrawn. 
Because of these potential dangers, we join other writers** in recom- 
mending that biopsy of the liver be performed from a subcostal approach 
only and that the liver be palpated at least 4 cm. below the thoracic cage. 

Other complications include the introduction of infection into the 
peritoneal cavity or the abdominal wall and perforation of, or injury 
to, nearby viscera, such as the intestines, gallbladder, kidneys, adrenals 
or pancreas. Baron?’ reported the recovery of a piece of colonic mucosa 
in 1 case, without untoward results. Davis, Scott and Lund** reported 
puncture of the gallbladder by transfixing the right lobe of the liver 
in 1 case and obtained duodenal mucosa in another, without complica- 
tions. Further precautions include determination of the bleeding, clotting 
and prothrombin times, especially in jaundiced patients. The prothrom- 
bin time (Quick’s method) was performed in 47 of our cases. Vitamin 
K preparations were administered when indicated, and tests of the 
prothrombin time were repeated prior to biopsy in these instances. 
Biopsies of the liver should be avoided in the region of the gallbladder 
and are precluded in the presence of severe ascites and abdominal dis- 
tention secondary to ileus. 

If the aforementioned precautions are observed, needle biopsy of 
the liver carries with it relatively little risk and yields valuable informa- 
tion in the majority of cases. 





30. Raby, K.: Complications and Dangers of Liver Biopsy, Nord. med. 
(Hospitalstid.) 24:2161-2164 (Dec. 8) 1944. 


31. Toullec, F., and Huard, P.: La ponction exploratrice du foie (dangers, 
indications, contre-indications), Monde méd., Paris 45:990-999 (Nov. 15) 1935. 


32. Baron.” Tripoli and Fader.“ Hoffbauer.” Davis, Scott and Lund.™ 
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SUMMARY 

One hundred and eleven biopsies of the liver in 100 patients, with 
the Vim-Silverman needle, are reported. Of these, ninety-seven biopsies 
(87.4 per cent) were successful and fourteen biopsies (12.6 per cent) 
were failures. There were no fatalities or serious complications. Of 
the successful biopsies, eighty-three (86 per cent) were considered to 
be helpful in the diagnosis. 

The indications and complications of needle biopsy of the liver have 
been pointed out and commented on. 

We recommend that biopsy be performed only when the liver is 
easily palpable. The intercostal approach is not advocated, and biopsies 
should be avoided in the region of the gallbladder and in cases of 
ascites and abdominal distention due to ileus. In addition, bleeding, 
clotting and prothrombin times should be normal, and facilities for 
blood transfusion should be readily available. 


Note.—Since this paper was submitted for publication we have performed two 
hundred and fifty additional biopsies of the liver, using the same technic and 
criterion. There have been no fatalities in our series to date, and only 4 patients 
showed clinical evidence of hemorrhage, all of whom responded to conservative 
therapy. 


870 West Wisconsin Avenue. 
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YPERCHOLESTEREMIA is a common observation in some 

well recognized metabolic disorders. The elevated level of choles- 
terol in the serum may represent a primary defect in the metabolism 
of this sterol (xanthomatosis)! or may signify a derangement in lipid 
metabolism secondary to some underlying metabolic disturbance, such 
as diabetes mellitus, hypothyroidism and nephrosis. The present study 
embraces both types of hypercholesteremia. The first part of the in- 
vestigation is concerned with the effect of several lipotropic substances 
on the plasma lipids and the second, which will be reported later, with 
diets low in cholesterol values. 


MATERIAL AND METHODS 


Thirteen patients were studied. The disease in 9 of these was classified as 
primary (essential) xanthomatosis with hypercholesteremia® and in 4 as secondary 
hypercholesteremia due to various metabolic disorders. The clinical data on these 
patients are detailed in table I. 

The following lipotropic materials* were used (oral route): (a) vitamin E, 
synthetic d,l-alpha-tocopherol acetate or mixed natural tocopherols, in 7 patients 
with primary (essential) xanthomatosis, for twelve to fifty weeks (table 2), (b) 





Aided by a grant from the New York Diabetes Association. 

From the Division of Cardiology and the Medical Research Laboratory, De- 
partment of Medicine, New York Post-Graduate Medical School and Hospital, 
New York. 


1. Thannhauser, S. J., and Magendantz, H.: The Different Clinical Groups of 
Xanthomatous Diseases: A Clinical Physiological Study of Twenty-Two Cases, 
Ann. Int. Med 11:1662-1746 (March) 1938. Thannhauser, S. J.: Lipidoses: 
Diseases of the Cellular Lipid Metabolism, New York, Oxford University Press, 
1940. 

2. Dr. H. H. Ritter referred to us the patients in cases 2 and 3. 

3. Hoffman-LaRoche, Inc., Nutley, N. J., supplied the d,l-alpha-tocopherol ; 
Eli Lilly and Company, Indianapolis, supplied the mixed natural tocopherols; the 
American Lecithin Co., Inc., Elmhurst, N. Y., supplied the oil-free and crude 
lecithin; Dr. Lester R. Dragstedt, Chicago, supplied the lipocaic, and Sharpe & 
Dohme, Inc., Philadelphia, supplied the pancreatic extract. 
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to fifteen weeks (table 3), 
in 1 patient with primary 
and fourteen weeks, (table 4), 
mixed natural tocopherols, 


and ( 
in 4 


respectively 


E 1.—Clinical Data for 9 Patients 


MEDICINE 


4 patients with primary (essential) xanthomatosis, for 
(c) lipocaic‘ or pancreatic extract with lipocaic- 
(essential) xanthomatosis, for twenty- 


d) vitamin E, d,l-alpha- 
patients with secondary 


with Primary (Essential) Xanthomatosis 


of the Hypercholesteremic Type and 4 Patients with Secondary Hypercholesteremia 


Herein Investigated 





Case 


No 








Comment 


Acute ae myocardial, in- 
farct at age of 3 











Harsh high pitched precordial 
murmur; T waves in leads II 
and III of the electrocardio- 
gram were sharply and deeply 
inverted; cardiac failure de- 
veloped in December 1944 and 
3 weeks later the patient died 
suddenly while defecating 





Harsh high pitched systolic mur- 
mur, loudest at aortic area; 
harsh, low pitched systolic 
murmur, loudest at mitral area 











“irl Or — 
(Vr Sex Relationship Diagnosis 
35 M Xenthome tuberonmn; xantho- 
matous tendon sheath tumor; 
probable xanthomas of coro- 
nary arteries 
35 M Brother of patient Xanthomatous tendon sheath 
in case tumor 
34 F Sister of patient in Xanthomatous tendon sheath) 
case 2 tumor 
18 F Arcus jav enilis ( xanthomatous in- 
volvement of cornea); xanthoma 
tuberosum; probable xantho- 
matous involvement of endo- 
cardium; probable xanthomas 
of coronary arteries 
il M Brother of patient Arcus juvenilis (xanthomatous 
in case 6 involvement of cornea); xan- 
thoma tuberosum; probable 
xanthomatous involvement of 
endocardium 
14 M Brother of patient Xanthomatous involvement of 
in case tendon sheaths 
49 F Xanthoma teberesum 
44 F Xeathoma tuberosem 
35 M Xanthoma tuberosem 
49 M Diabetes ‘tmeliites 
72 F Cholecys stitis and cholelithi: 
39 M Diabetes mellitus: chronic ne- 
phritis 
45 M Diabetes meilites 





|Mild degree; good control with 
little or no insulin; glycosuria 
and hyperglycemia rare 











Possibility of intercapillary glom- 
erulosclerosis 





Possibility of primary (essential) 
xanthomatosis, because of asso- 
ciated splenomegaly and leu- 
kopenia, but this diagnosis not 
definitely established 





hypercholesteremia due to various metabolic disturbances (e.g., diabetes mellitus, 
cholecystitis and cholelithiasis, and chronic nephritis), 
(table 5). 

Prior to the administration of the lipotropic substances, two or three fasting 
serum. cholesterol determinations were made at intervals of one or two weeks 


for six to twelve weeks 


4. Dragstedt, L. R.; Van Prohaska, J., and Harms, H. P.: Observations on a 
Substance in Pancreas (a Fat Metabolizing Hormone) Which Permits Survival 


and Prevents Liver Changes in Depancreatized Dogs, Am. J. Physiol. 


181 ( 


Sept.) 1936. 


117:175- 
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except in case 3 (table 2) and cases 12, 13, 14 and 15 (table 5), in which only 
one control observation was made. In several studies (tables 2 and 5) the total 
lipids and fatty acids in the plasma were also estimated.° In most instances, the 
plasma lipids or serum cholesterol determinations were made at intervals of two 
weeks during the experimental period. 

The total plasma lipids were estimated by the procedure of Bloor.’ Plasma 
or serum cholesterol was determined by the method of Sackett.’ Total fatty acids 
were calculated by the difference between total lipids and cholesterol values.6> 
The range for these lipid components in normal subjects by these procedures is 
as follows: cholesterol 160 to 230 mg. per hundred cubic centimeters, total lipids 
500 to 700 mg. per hundred cubic centimeters and total fatty acids 200 to 420 mg. 
per hundred cubic centimeters. 


RESULTS 


Table 2: shows that the ingestion of d,l-alpha-tocopherol acetate or 
mixed natural tocopherols over a period of twelve to fifty weeks by 7 
patients with primary (essential) xanthomatosis and hypercholesteremia 
failed to decrease the level of the blood lipids. The decrease in the 
serum cholesterol in the patient (case 3) with xanthomatous tendon 
sheath tumor may be ascribed to the diet low in cholesterol which was 
simultaneously prescribed, since discontinuation of the diet on the 
thirty-first week of observation was promptly followed by an increase 
in the serum cholesterol even though the administration of tocopherols 
was uninterrupted. 

Table 3 reveals that the ingestion of oil-free or crude lecithin, in 
appreciable doses over a period of eight to fifteen weeks by 4 patients 
with primary (essential) xanthomatosis, likewise failed to decrease the 
level of the serum cholesterol. 

In 1 patient with arcus juvenilis, xanthoma tuberosum and probable 
xanthomatous involvement of the endocardium (case 5), the oral ad- 
ministration of 6 Gm. of lipocaic per day for twenty-four weeks fol- 
lowed by administration of 6 Gm. of pancreatic extract with lipocaic-like 
properties for an additional fourteen weeks did not diminish the serum 
cholesterol (table 4). 

Table 5 shows that the oral administration of d,l-alpha-tocopherol 
acetate or mixed natural tocopherols, over a period of six to twelve 





5. Miss Frances Lauber gave technical assistance. 

6. (a) Bloor, W. R.; Pelkan, K. F., and Allen, D. M.: The Determination 
of Fatty Acids (and Cholesterol) in Small Amounts of Blood Plasma, J. Biol. 
Chem. 52:191-205 (May) 1922. (b) Bloor, W. R.: The Determination of Small 
Amounts of Lipid in Blood Plasma, J. ibid. 77:53-73 (April) 1928. 

7. Sackett, G. E.: Modification of Bloor’s Method for the Determination of 
Cholesterol in Whole Blood or Blood Serum, J. Biol. Chem. 64:203-205 (May) 
1925. 











400¢ 
UXAIZ UOTTOIpsu ou tS 
£°99 00T sed *3yu OOL jOoadvIIAC Ue YIM ‘ZU OFL PUL (E99 919M SaN|BA ‘(SasAle 
-ue [eUOTIIppe Z) SxVaM 77 be. ian aed SUOHEUILIII}ap joveqeopee 8 unde 2S} 


uo ais SBM UOT}BD 
- [pau OU Uday ‘Yaa Puodas-AjUIM} 0} YBUI9}qF10 ay} 10} Jdadxe Aep Jed " 
$[OJaYdOI0} [EIN}EU PexIt JO “BUI ONE JO PajsISUOD UOIeOTpoUT ‘3 OgO 
jo aZesaae ue dM 5°99 OOT Jad “ZU C68 0} OZF WO} posues sanjea ‘(sasale 
-ue ereruer $) — OF JO} PENUIQUOD SUOTPCUIULIOjIp [OJa}Se[OYO Ullde S| 








{[aA1Vedsal ‘99 OO] sod 
“BUICES PUL Cl Eg SEM UOIJBAIISGO JO Y9IM YJIIVJY PUL YIL-AJIIY) 9y} Ye [0193 
“Se[OYO UINJeS ‘UO WIM JSIY-A Wy 94} WOd JoIp 94} penuljuoostIp Ajlejun 
JOA quarjzed 29 OO sed *3u Sol SBM FooM Ysiyy Ayay} 94} 3B [OJI}sajoyo 
ulnios 94} pue peqtioseid SEM BUO[S JIIP [OJo}SBjOYD MO] B JojJes1Iy} 
1°99 OO Jed “Zur OOg SUA [OJI}SA[OYS UIN4es BY} UIYM ‘YooM YJINOJ-AQUaM} 
24) |hun penurjuoo J19M sjos9ydoso} PeXTUl PUB JIIP [O1I}SAJOYD MO] °(SaSAle 
-ue isd be Ren? & ) SYIIM OC 40} penurnuos SUOTJBUILITI}Op [Os9}S9]OYO WINIIG 


Aep rad jo194do30} [e4nzEU paxius jo “Sur OE JO Pazsisuod uoteRorpaw 











:°99 OO Jod “Zul O[ fF Jo asvsoA¥ ue YIM ‘Sul C/¢ puL Cfp 249M SaNTeA ‘(SsesAye |, OOS 
ue |e UOTJIPpe Z) SYoomM ZZ 40} pe PHUIUOD SUOTJBUIUIII}JOp [OJO}SA[OYO Unde °S Sot 
UdAIS SEM 
UOHEIIPIU OU UAYM ‘FIIM YVINOJ-AJUIM} OF YIITIUIM} JY} JO} Jdvoxa Aep Loos 
sed sjos9ydos03 [BInjzeU Poextul jo Zul 0O0E JO PIPSISUOD UOTPBIIPSUl *99 I O6¢ 
Jad “BUI OCF JO aBvIIAL UL YBIM ‘BUI YES OF OEE WIOIy poBuLs sanjea ‘(sasAje 
ue [BuO IPpe Bg) SYIeM /f JO} PanurjUuoD suo HPJBUILLIDJOpP [OJO}SAjOYO UINIIG 
tI 


yUBUTIUIOT 


agX [ MmasaysajoyrsagX yy] ay} fo sisojypmoyzuvy (joyuassy) Kavutiag yjrar syuayvg Z fo spidvy vusvjig ayy uo 5 


}oo¢ 
SLb 


400€ 











#008 
Ost 
OST'T 
009 'T 


4008 








400¢ 


*JUa}UOD [O18}S2{OYD ut MO] JaIp & YUMT 


“sjor9ydo30} yesnzeu pax} 


‘aze}I0R passqionns — vydye — [‘p jo Uli0j aq} Ie 














#00¢ «OST | 2U0ON aUON | ~ QUON 
oos OOS szs oos | $19 
£7" 67Z‘t | OLZ'T 9SZ'T | Sbz'T 
£781 67L'T Sol'T OSL'T 098 'T 
«00¢ +00€ auON WON | 2U0ON 
49 L¥9 ; 009 | OOS 
€lZ‘Z | OFZ'Z | OLS'T | LEL*T 
£t6 LL8°7 OLU‘Z =| L677 
Sl «Sl IUON ou0N auoN 
Lts 009 ogo Sts 
t£8 tli I sé O18 
I8¢e'T | pLl't szs gse'l 
aSL Sl au0oN ou0ON au0ON 
$z9 , £19 s79 £02 
O8T'l “sv est 900'T 
IIs OLLI 808 ‘I 60L ‘1 
t400¢ tLoos tLoog tlooe =| au0N 
ss¢ 87h £0F Ott 
$99 L6t 919 
£60'1 008 Olt 
400¢ +00¢ auON au0oN 
Stt ss¢ 
+00¢ 2 00E 200 
£lt 9se SIP 
7ez I 667'I Pss'T 
Spo't $go't ZL6'1 
——_—_,— . . 
8 9 t Z 0 


APNIS Jo SyaaM 











(Sun) Aep sad sjoreydosoy, 
JOJa3sajoy> 
spre Ayjey 
Spidij[ejoy) g 


| #u1) Avp sad sjoraydoso] | 
Jor9}sa}0yD | 

} sppe 47387) 

| SPH TEI0, 1e90L| L 


(But) Ae Pp pd sjoxaydooo | 
[019389] 0Y - >| 
spre Aye | 
spidy feqoL| B 

( (sun ) Aw 2p Be od sjosaydooo | 
JOs93sa]04D 
spe Ajjey 
spidiy [PIOL|  ¢ 


(‘3u1) Aep sed sjosaydooo0] 
fore isaljoy) 
sphoe A}7e | 

. Spidy [BIOL] ¢ 





(31) Aep sad sjosaydoooy 
JOsaysajou>y| Z 


(3m) Avp sed sjoraydoso0 
[O49 4sa[Oq >) 
sppe Aye 
SPIdy (BIOL) 1 


UuO}ZeoIpsy|] pue 
2D 001/'3W ) Spidv] pool) ased 





T UlD) I A 


862 


fo afq—Zz wav 











DELEV ETT-BRUGER—HYPERCHOLESTEREMIA 863 


weeks, to 4 patients with secondary hypercholesteremia due to recog- 
nizable metabolic defects (diabetes mellitus, cholecystitis and 
cholelithias, chronic nephritis) failed to decrease the level of the plasma 


TasLe 3.—Effect of Lecithin on the Serum Cholesterol of Patients with Primary 
(Essential) Xanthomatosis of the Hypercholesteremic Type 















































Case | Serum Cholesterol * 
No. | (Mg./100 Cc.) and Medication | Weeks of Study 
FE ee yr eo eS Pee Ee ee 
Oy 21634 a ST G6 7} Sy 9} 10:1 12) 13:| 45 
1 |Serum cholesterol | 410 | | 
| 450 | -. |335 | .. |290 | .. |440 . 1335 
418 | | | 
|Lecithin per day (Gm.) None} 24*| 24%) 24*/24* |24* |24* |24* |24* 
2 |Serum cholesterol 375 | | 
| 355 | -- | ow (000 | <. (875 | 2. 1S | 
| 445 | } | 








None} 24*| 24*| 24*) 12° 





Lecithin per day (Gm.) 
































4 |Serum cholesterol 525 | 
one + da | ac [oe as 1468 610 565 490 | 475 
|Lecithin per day (Gm.) None} 18f| 18¢| 18f) 18t) 18t| 27t) 27t! 27t) 27%] 54°) 54°) 54° 
9 |Serum cholesterol 375 
420 |420 | .. |460 | .. |355 | -. |360 | .. |510 |340 
350 


Lecithin per day (Gm.) | None] 24*| 24+! 24+) 364) 364] 369] 3691 3691 369] 187 


*Oil-free lecithin (granulated phosphatides). 

TSix “‘lexo wafers.’’ (Each wafer contains 3 Gm. of soybean lecithin, 1,000 U. S. P. units of vitamin 
A, 100 U. S. P. units of vitamin D, 165 U. S. P. units of thiamine and 81 mg. of phosphorus.) 

tNine “‘lexo wafers.”’ 

©Fighteen “‘lexo wafers.” 

*Eight “‘lexo wafers.”’ 

{Twelve “‘lexo wafers.” "i 











TaBLe 4.—The Effect of Pancreatic Extracts on the Serum Cholesterol of a Patient 
with Primary (Essential) Xanthomatosis of the Hypercholesteremic Type (Case 5) 








igen a ae Pancreatic Extract per | Serum Cholesterol 


Lipocaic per Day (Gm.) 



































Weeks Day (Gm.) (Mg./100 Cc.) 
wit. > |B de, eee nkdilcokele 703 
625 
613 

5 ‘ 6 a 700, 7 
8 6 : 580 
15 6* - 490 
21 6t 660 
24 Ba al Pee 680 
28 eh ieee ioe 6 535 
oe ee DE eee: 6 ag 500 
35 ares: 6 510 
ee Rea re 6 | 810 





*The patient received no lipocaic for fourteen days during this period, because of disease of the respira 


tory tract. 
tThe patient took no lipocaic for eight days before determination of serum cholesterol. 











864 ARCHIVES OF INTERNAL MEDICINE 


cholesterol. In 2 patients (cases 12 and 13) there was a suggestive fall 
in the total plasma lipids and fatty acids, but the plasma cholesterol 
remained unchanged. 
COMMENT 

The lipotropic effect of vitamin E was first described by Dam and 
Kelman,® who demonstrated a reduction in the fasting plasma lipids of 
vitamin E-deficient chicks after the administration of vitamin E. Subse- 
quent studies by Dam® and by Bruger?® showed that the atherosclerosis 
produced in rabbits fed a diet high in cholesterol was not diminished by 





TasBLe 5.—Effect of Vitamin E on the Plasma Lipids of Patients with Hypercholes- 
teremia Due to Metabolic Disturbance Other Than Xanthomatosis 





Case Blood Lipids (Mg./100 Cc.) Weeks of Study 



































No. and Medication 0 i Cae 6 a 4 nf otf. 
i2 Total lipids 1,770 aS 1,478 1,536 1,490 | 1,265 1,929 
Fatty acids 1,192 970 1,020 995 | 797 | 506 
Cholesterol 578 , 508 516 495 468 523 

Tocopherols per day (Mg.) None 150° 150* 300* 300* 300° 300° 

13 | Total lipids | 1,044 ; 920| .. ieee 
Fatty acids 714 2 592 : 

Cholesterol 330 Z 328 
Tocopherols per day (Mg.) None 150* 150* 150* 

14 | Total lipids 828 oe 918 1,047 ot 
Fatty acids 502 = 630 _ 704 ‘ 

Cholesterol 326 ie 288 ‘ 343 
Tocopherols per day (Mg.) None 150* 150* 150* 150*) 

15 |Total lipids 4,412 ise 4,368 ‘ 4,542 ae 4,791 
Fatty acids | 4,027 ye 3,980 4,187 4,411 
Choiesterol ‘ 385 388 _ 355 na 380 
Tocopherols per day (Mg.) None | __150* 150* 150* 150* 3009) 300° 








*Synthetic d, 1-alpha-tocopherol acetate. 
°Mixed natural tocopherols. 


simultaneous administration of d,l-alpha-tocopherol acetate. On the 
contrary, Bruger, using dosages of vitamin E almost four times the 
dosage used by Dam demonstrated an appreciable increase in the amount 
of cholesterol deposited in the aorta. In the present study, no reduction 
in serum lipids was obtained following the prolonged administration of 
moderate or large doses of d,l-alpha-tocopherol acetate or mixed natural 
tocopherols to patients with primary (essential) xanthomatosis and 
hypercholesteremia. In 4 patients with secondary hypercholesteremia, 
vitamin E likewise failed to influence the level of the plasma cholesterol, 
but it apparently caused a reduction in the total plasma lipids and fatty 
acid in 2 of these patients. 


8. Dam, H., and Kelman, E. M.: The Effect of Vitamin E on the Blood Plasma 
Lipids of the Chick, Science 96:430 (Nov. 6) 1942. 

9. Dam, H.: Ineffectiveness of Vitamin E in Preventing Cholesterol Deposition 
in the Aorta, J. Nutrition 28:289-295 (Oct.) 1944. 

10. Bruger, M.: Experimental Atherosclerosis: VII. Effect of Vitamin E, 
Proc. Soc. Exper. Biol. & Med. 59:56-57 (May) 1945. 
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Soybean lecithin contains choline, inositol and cephalin in approxi- 
mately equal proportions. In the wafer form, it contains soybean oil as 
a carrier. The granulated form, also used in this study, is oil-extracted 
lecithin. Both choline and inositol have been shown to have lipotropic 
properties. Many reports have appeared in the literature describing the 
effect of lecithin, choline or inositol in reducing hepatic lipid accumula- 
tion in rats which had been fed large amounts of saturated fats, choles- 
terol or vitamin B compounds.’! Both Downs!* and Kesten and 
Silbowitz!* reported the prevention of cholesterol-induced atherosclerosis 
in rabbits by the simultaneous administration of lecithin. Andrews and 
Broun™ obtained similar results with choline. Several reports have ap- 
peared describing the lipotropic activity of lecithin in human beings. 
Gross and Kesten!® observed a considerable fall in serum cholesterol in 
a patient with xanthelasma and decided hypercholesteremia following 
the daily administration of 60 Gm. of soybean lecithin for five weeks. 
There was a moderate drop with 4 Gm. given daily for sixteen weeks. 


11. Hershey, J. M.: Substitution of Lecithin for Raw Pancreas in the Diet of 
the Depancreatized Dog, Am. J. Physiol. 93:657-658 (June) 1930. Hershey, J. M., 
and Soskin, S.: Substitution of “Lecithin” for Raw Pancreas in the Diet of the 
Depancreatized Dog, ibid. 98:74-85 (Aug.) 1931. Best, C. H.; Hershey, J. M., 
and Huntsman, M. E.: The Effect of Lecithine on Fat Deposition in the Liver 
of the Normal Rat, J. Physiol. 75:56-66 (May) 1932. Best, C. H., and Hunts- 
man, M. E.: The Effects of the Components of Lecithin upon Deposition of Fat 
in the Liver, ibid. 75:405-412 (Aug.) 1932. Best, C. H., and Ridout, J. H.: 
The Effects of Cholesterol and Choline on Deposition of Liver Fat, ibid. 78: 
415-418 (July) 1933. Best, C. H.; Channon, H. J., and Ridout, J. H.: Choline 
and the Dietary Production of Fatty Livers, ibid. 81:409-421 (July) 1934. 
Maclean, D. L.; Ridout, J. H., and Best, C. H.: Effects of Diets Low in Choline 
upon Liver Function, Growth, and Distribution of Fat in the White Rat, 
Brit. J. Exper. Path. 18:345-354 (Oct.) 1937. Gavin, G., and McHenry, E. W.: 
Inositol: A Lipotropic Factor, Letters to the Editors, J. Biol. Chem. 139:485 
(May) 1941. McHenry, E. W., and Gavin, G.: Effects of Inositol upon Liver 
Fat in the Rat, Federation Proc. 1:124-125 (March) 1942. Engel, R. W.: The Re- 
lation of B-Vitamins and Dietary Fat to the Lipotropic Action of Choline, 
J. Nutrition 24:175-185 (Aug.) 1942. McHenry, E. W., and Patterson, J. M.: 
Lipotropic Factors, Physiol. Rev. 24:128-167 (Jan.) 1944. 

12. Downs, W. G., Jr.: Lecithin in Experimental Arteriosclerosis: A Pre- 
liminary Study. Am. Med. 41:460 (Sept.) 1935. 

13. Kesten, H. D., and Silbowitz, R.: Experimental Atherosclerosis and Soya 
Lecithin, Proc. Soc. Exper. Biol. & Med. 49:71-73 (Jan.) 1942. 

14. Andrews, K. R., and Broun, G. O.: Comparison of the Action of Choline 
and Lipocaic in the Prevention of Cholesterol Atherosclerosis in the Rabbit, J. 
Clin. Investigation 19:786 (Sept.) 1940. 

15. Gross, P., and Kesten, B.: Treatment of Psoriasis with Lipotropic Sub- 
stances Derived from Foodstuffs, Arch. Dermat. & Syph. 47:159-174 (Feb.) 
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Adlersberg and Sobotka,!® employing 12 to 15 Gm. of either crude or 
defatted soybean lecithin daily for ten days to thirteen weeks, reported 
a gradual and progressive fall in the serum cholesterol in 5 patients with 
xanthomatosis and hypercholesteremia. Paul, Daum and Kemp?" treated 
1 patient with xanthomatosis (type not stated) with choline. The initial 
total blood fat was 2,208 mg. per hundred cubic centimeters, the phospho- 
lipids 1,364 mg. per hundred cubic centimeters and the cholesterol 660 
mg. per hundred cubic centimeters. After fifteen days of choline therapy 
(3 Gm. daily, though the dose was not specifically stated), the total blood 
fat had decreased to 1,762 mg., the phospholipids to 756 mg. and the 
cholesterol to 425 mg. per hundred cubic centimeters. In the present 
study, these observations could not be confirmed. There was no sustained 
drop in serum cholesterol in any of the 4 patients given 18 to 54 Gm. of 
crude or 12 to 24 Gm. of defatted lecithin continuously for eight to fifteen 
weeks. 

There have been several reports on the administration of lipocaic to 
patients with primary (essential) xanthomatosis and hypercholesteremia. 
Rosenak’$ prescribed for an adult patient 2 Gm. of lipocaic daily for two 
months and later increased the dose to 3 Gm. for another two months, 
without any effect on the hypercholesteremia. Comfort, Shepard and 
Snell,?® using lipocaic intermittently or continuously for periods up to 
two weeks and in doses of 2 to 8 Gm., observed no effect on the serum 
cholesterol levels in an adult with xanthomatous biliary cirrhosis. In the 
present study there was no clinical improvement, either in the lesions 
or in the serum cholesterol values in an 11 year old child given 6 Gm. of 
lipocaic daily for twenty-four weeks and the same amount of pancreatic 
extract with lipocaic-like properties for the next fourteen weeks. 


The decided variability of the plasma lipids in persons with primary 
(essential) xanthomatosis studied over long periods of time is apparent, 
but not real. In 2 patients investigated at repeated intervals for forty- 
seven and forty weeks, respectively (cases 1 and 7), the maximum 





16. Adlersberg, D., and Sobotka, H.: Effect of Prolonged Lecithin Feeding 
on Hypercholesterolemia, J. Mt. Sinai Hosp. 9:955-956 (March-April) 1943. 

17. Paul, W. D.; Daum, K., and Kemp, C. R.: The Action of Choline on the 
Blood Lipid Fractions in Cirrhosis of the Liver, Diabetes Mellitus and Related 
Conditions of Disturbed Fat Metabolism, J. Iowa M. Soc. 37:146-152 (April) 
1947. 

18. Rosenak, B. D.: Report of a Case of Xanthoma Tuberosum Treated with 
Lipocaic, Ann. Int. Med. 19:514-518 (Sept.) 1943. 

19. Comfort, M. W.; Shepard, V. D., and Snell, A. M.: Xanthomatous Biliary 
Cirrhosis: Report of a Case, Proc. Staff Meet., Mayo Clin. 16:374-377 (June 
11) 1941. 
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deviation from the average blood cholesterol was less than 15 per cent 
(case 5, studied for fifty weeks, is omitted from these calculations 
because of the obvious reduction of the serum cholesterol apparently 
due to a diet low in fat and low in cholesterol). These observations 
agree with the observations recorded by several workers,?° who reported 
remarkable constancy of the blood cholesterol of normal adults studied 
for long periods of time. As pointed out by Weinhouse,”! the relatively 
wider fluctuations of the blood cholesterol in persons reported by other 
workers?” amounted to approximately 15 per cent when recalculated 
as deviations from the average. It would appear, therefore, that the 
blood cholesterol in patients with xanthomatous disease exhibits no 
greater variations over periods of several months than that observed 
in normal persons. The apparent wider fluctuations are obviously due 
to higher levels of blood cholesterol. 
SUMMARY AND CONCLUSIONS 

In 7 patients with primary (essential) xanthomatosis and hyper- 
cholesteremia, the oral administration of vitamin E (d,l-alpha- 
tocopherol acetate or mixed natural tocopherols) failed to decrease the 
level of the total plasma lipids, fatty acids and cholesterol. 

In 4 patients with primary (essential) xanthomatosis and hyper- 
cholesteremia, oil-free or crude lecithin likewise failed to decrease the 
level of the serum cholesterol. 

In 1 patient with primary (essential) xanthomatosis and hyper- 
cholesteremia, the ingestion of relatively large doses of lipocaic and 
pancreatic extract did not diminish the level of the serum cholesterol. 

In 4 patients with secondary hypercholesteremia due to various 
metabolic defects (e.g., diabetes mellitus), vitamin E (d,l-alpha- 
tocopherol acetate or mixed natural tocopherols) failed to influence the 
level of plasma cholesterol. In 2 of these 4 patients, there was a sus- 
tained reduction in the total plasma lipids and fatty acids without altera- 
tion in the plasma cholesterol. 

The variations of the serum cholesterol in patients with xanthoma- 
tosis studied over many months were no greater than those reported 
for normal persons; the apparent wider fluctuations were due unques- 
tionably to the elevated levels of serum cholesterol in patients with 
xanthomatous disease. 
~~ 20. Sperry, W. M.: The Concentration of Total Cholesterol in the Blood 
Serum, J. Biol. Chem. 117:391-395 (Jan.) 1937. Turner, K. B., and Steiner, A.: 
A Long Term Study of the Variation of Serum Cholesterol in Man, J. Clin. 
Investigation 18:45-49 (Jan.) 1939. 

21. Weinhouse, S.: The Blood Cholesterol, Arch. Path. 35:438-500 (March) 
1943. 

22. Schube, P. G.: Variations in the Blood Cholesterol of Man over a Time 
Period, J. Lab. & Clin. Med. 22:280-284 (Dec.) 1936. Man, E. B., and Gildea, 
E. F.: Variations in Lipemia of Normal Subjects, J. Biol. Chem. 119:769-780 
(July) 1937. 
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The frequency of bacteremia following the extraction of teeth and 
its importance in the development of bacterial endocarditis have been 
established both experimentally’ and clinically.2 Since endocarditis is 
such a serious disease, the introduction of the sulfonamide compounds 
and antibiotics has been inevitably followed by studies to determine 
their value in the prevention and eradication of this bacteremia. AI- 
though the results obtained by sulfonamide prophylaxis were 
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1. Welch, H.; Murdock, T. P., and Ferguson, J. A.: Subacute Bacterial Endo- 
carditis Produced in Rabbits with Streptococci That Resemble Diphtheroids, J. 
Lab. & Clin. Med. 21:126, 1936. 


2. (a) Okell, C. C., and Elliott, S. D.: Bacteremia and Oral Sepsis, Lancet 
2:869, 1935. (b) Fish, E. W., and MacLean, I.: Distribution of Oral Strepto- 
cocci in the Tissues, Brit. Dent. J. 61:336, 1936. (c) Burket, L. W., and Burn, 
C. G.: Bacteremias Following Dental Extraction: Demonstration of Source of 
Bacteria by Means of a Non-Pathogen (Serratia Marcesens), J. Dent. Research 
16:521, 1937. (d) Elliott, S. D.: Bacteremia and Oral Sepsis, Proc. Roy. Soc. 
Med. 32:747, 1939. (e) Bartels, H. A.: Review of Recent Literature Dealing with 
Transient Bacteremias, Am. J. Orthodontics 26:366, 1940. (f) Murray, M., and 
Moosnick, F.: Incidence of Bacteremia in Patients with Dental Disease, J. Lab. 
& Clin. Med. 26:801, 1941. (g) Paquin, O. A., Jr.: Bacteremia Following Re- 
moval of Diseased Teeth, J. Am. Dent. A. 28:879,1941. 
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encouraging, nevertheless cases of bacterial endocarditis were observed 
after premedication wth the sulfonamide drugs. Because penicillin is 
superior to sulfonamide compounds in the treatment of endocarditis, 
it seemed advisable to us to employ this antibiotic in an attempt to 
prevent the bacteremia which follows dental extraction. 


PLAN OF STUDY 

Patients who were to have teeth exiracted were placed in two groups, one 
to receive penicillin before operation and the other to serve as a control. In nearly 
every instance, the patient had been admitted to one of the services of a general 
hospital for some other illness, and the need for dental extraction was usually 
incidental. All types of patients were included in the study, except that no one 
was included who had rheumatic or congenital heart disease or an infectious disease 
which was likely to be accompanied with bacteremia. There was no selection of 
patients according to age, color, sex, number of teeth to be extracted or condition 
of the gums. Patients were not included in the study if they had received a 
chemotherapeutic or antibiotic agent during the previous twenty-four hours. 

The choice of the type and dose of penicillin and of the time of administration 
in relation to the time of extraction was based on several considerations. We 
decided to employ a preparation which could be administered simply in the private 
practice of a dentist or physician, and an amount which would assure a peak con- 
centration in the blood at the time of extraction and maintain an adequate concen- 
tration for a maximum period of time. On the basis of previous work, a dose of 
600,000 units of penicillin in peanut oil and beeswax* given three to four hours 
before extraction was selected as best satisfying those requirements. 

It was our purpose to employ all of the procedures known to decrease the inci- 
dence of bacteremia and, at the same time, to utilize measures which would 
facilitate the growth of any bacteria that reached the blood. Accordingly, we 
decided to obtain local anesthesia by means of procaine hydrochloride, to which 
had been added epinephrine hydrochloride in a dilution of 1:25,000, employing 
infiltration, alone or combined with the conduction method, depending on the 
location of the tooth. Local infiltration anesthesia has been shown to decrease 
the incidence of bacteremia.*° Feldman and Trace* suggested that the use of a 
local anesthetic causes compression of the blood vessels and lymphatics and mini- 
mizes dissemination of any bacteria present. In rabbits, procaine is reported to 
increase the bactericidal and phagocytic power of the blood and thus to act both 
as a systemic and as a local barrier to the entrance of organisms into the circula- 
tion. Furthermore, epinephrine, by its vasoconstricting action, decreases the 
possibility of the bacteria gaining access to the blood stream.’¢ 


3. Hirsh, H. L.; Dowling, H. F.; Vivino, J. J., and Rotman-Kavka, G.: 
Penicillin in Beeswax and Peanut Oil, a New Preparation Which Is Fluid at 
Room Temperature: Absorption and Therapeutic Use, J. Lab. & Clin. Med. 32: 
34, 1947. One cubic centimeter of this preparation contains 300,000 units of peni- 
cillin in refined peanut oil containing 4.8 per cent bleached beeswax, U. S. P. 


4. Feldman, L., and Trace, I.: Subacute Bacterial Endocarditis Following 
Removal of Teeth or Tonsils, Ann. Int. Med. 11:2124, 1938. 


5. Villardo, S.: Immunity Phenomena in Procaine Hydrochloride Anesthesia, 
Gior. di batteriol. e immunol. 20:1201, 1938. 
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Two of us (D.H.F. and H.L.H.)° have shown previously that the addition 
of penicillinase to culture mediums to be used for body: fluids containing penicillin 
facilitates the growth of any bacteria present. This enzyme’ was added to the 
culture mediums to be used for blood of the patients receiving penicillin, since 
preliminary tests had demonstrated that penicillinase did not influence the growth 
of bacteria other than by inactivating the penicillin present. 

Studies by several investigators® demonstrated that the addition of sodium 
polyantheolsulfonate (“liquoid”) to culture mediums in concentrations of 0.33 to 
0.2 per cent favored the growth of organisms present in the blood to be cultured. 
These investigators expressed the opinion that this compound impaired or destroyed 
the native antibody present in normal human blood. We employed “liquoid’” in 
the culture medium in a concentration of 0.3 per cent. It was added only to the 
medium employed for aerobic culture, however, inasmuch as Hoare” reported that 
“liquoid” is unfavorable to the growth of anaerobic streptococci. 

Twenty cubic centimeters of blood was taken immediately after the extraction 
of the teeth, and again, ten and thirty minutes later. Eight to 10 cc. was placed in 
30 cc. of culture medium for aerobic culture and an equal amount in a similar 
medium for culture under anaerobic conditions. In the case of patients receiving 
penicillin, the remainder of the blood was used for determination of the penicillin 
concentration. Hirsh, Dowling and O’Neil™ found that these amounts were the 
optimal proportions for this purpose. The flasks were incubated at 37 C. Anaerobic 
conditions were obtained in a museum jar with a lighted candle. The culture 
flasks were inspected daily, but subcultures were not made for seven days unless 
there was evidence of growth at an earlier date. Subcultures were made on blood 
agar plates. Throat cultures were made on blood agar plates on all patients before 
extraction, and a culture was made from the tooth socket immediately 
after the tooth was extracted. This was done in order to discover the presence 
of similar strains in the blood and in the tooth socket or the pharynx. The 


detailed results are to be published elsewhere.” 


6. Dowling, H. F., and Hirsh, H. L.: The Use of Penicillinase in Cultures of 
Body Fluids Obtained from Patients Under Treatment with Penigillin, Am. J. M. 
Sc. 210:756, 1945. 

7. Supplied by Schenley Laboratories, Inc. 

8. (a) Massa, M., and Battistini, G.: Anticomplementary Action and Inhibi- 
tion of Bactericidal Power of Blood by Sodium Polyanetholsulfonate Used in 
Hemoculture, Zentralbl. f. Bakt. (Abt. 1) 131:241, 1934. (b) Baiocchi, P.: 
Contributo allo studio delle batteremie chirurgiche con emoculture comparate: 
Batteriemia pre-e post-operatoria negli interventi asettici, Gior. di batteriol. 
e immunol. 21:63, 1938. (c) Von Haebler, T., and Miles, A. A.: The Action 
of Sodium Polyanetholsulphonate (“Liquoid”) on Blood Cultures, J. Path. & 
Bact. 46:245, 1938. 

9. Supplied by Hoffman-La Roche, Inc., Nutley, N. J. 

10. Hoare, E. D.: The Suitability of “Liquoid” for Use in Blood Culture 
Media, with Particular Reference to Anaerobic Streptococci, J. Path. & Bact. 
48:573, 1939. Reichel, H. A.: Removal of Bacteria from the Blood Stream: 
Experiments Tending to Determine Rate of Removal of Injected Bacteria in 
Blood, Proc. Staff Meet., Mayo Clin. 14:138, 1939. 

11. Hirsh, H. L.; Dowling, H. F., and O’Neil, C. B.: Unpublished data. 

12. Vivino, J. J.; Hirsh, H. L.; Dowling, H. F., and Merril, A.: Identifica- 
tion of Organisms Cultured in the Blood of Patients Following Dental Extraction : 
Correlation with Organisms Cultured from the Pharynx and Tooth Socket, to be 


published. 
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In order to evaluate whether the condition of the mouth or the type of extrac- 
tion had any influence on the incidence of bacteremia, each of these factors was 
classified. The state of the oral hygiene of the patients was rated on the basis 
of the severity of dental caries and gingival disease as follows: (a) no apparent 
disease, (b) mild dental caries and/or gingivitis, (c) moderate dental caries 
and/or gingivitis and (d) presence of frank pus. 

The amount of trauma which accompanied the extraction was indicated by 
the following operative classification : 

Type 
1 Tooth loose 
2 Plain forceps extraction 
3 Extraction requiring the use of elevators 
4 Extraction requiring bone surgery 


RESULTS 

Sixty-five patients were given 600,000 units of penicillin in oil 
and wax three to four hours before the extraction of teeth, and an equal 
number of patients who had teeth extracted were not given penicillin 
and served as controls. The two groups were essentially alike with 
respect to age, sex and racial distribution. On the basis of the classi- 
fications previously outlined, the oral hygiene and types of extraction 
were comparable for the two groups. The number of teeth extracted 
from the patients in the control group averaged 2.4 (range, 1 to 11), 
while for the penicillin-treated group the average was 3.1 (range, 1 to 
14). 

The varieties of organisms found and the frequency with which 
they were encountered for the two groups at each time interval are 
shown in table 1. Since in many instances the same organism was 
isolated both in the aerobic and in the anaerobic cultures, the total 
number of positive cultures for the same organism at each time interval 
is indicated by the figures in the third column for each group. For each 
time period studied the incidence of bacteremia was higher for the group 
of patients serving as controls than for the group receiving penicillin. 
For the time immediately following extraction the incidence was 25 





13. (a) Pressman, R. S., and Bender, I. B.: Effect of Sulfonamide Compounds 
on Transient Bacteremia Following Extraction of Teeth: I. Sulfanilamide, Arch. 
Int. Med. 74:346 (Nov.) 1944. (6) Bender, I. B., and Pressman, R. S.: Factors 
in Dental Bacteremia, J. Am. Dent. A. 32:836, 1945. (c) Northrop, P. M., and 
Crowley, M. C.: Further Studies on the Effect of the Prophylactic Use of Sulfa- 
thiazole and Sulfamerazine on Bacteremia Following Extraction of Teeth, J. Oral 
Surg. 2:134, 1944. . 

14. Woods, D. D.: The Relation of p-Aminobenzoic Acid to the Mechanism 
of the Action of Sulphanilamide, Brit. J. Exper. Path. 21:74, 1940. 

15. Glaser, R. J.; Dankner, A.; Mathes, S. B., and Harford, C. B.: Effect 
of Penicillin on the Transient Bacteremia Following Dental Extraction, abstracted, 
Am. J. Med. 3:115, 1947. 
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for the control series, as compared with 14 for the penicillin-treated 
patients. For the ten minute interval, the number of cultures yielding 
pathogens was 17 and 11, and for the thirty minute interval, 8 and 7 
respectively. 

The total number of patients whose blood was found to contain 
organisms on culture is shown in table 2. For the time immediately 
after extraction, the number of patients with blood cultures yielding 
organisms was 22 (34 per cent) in the control group and 13 (20 per 
cent) in the penicillin-treated group. The corresponding figures for the 
ten minute interval after extraction were 14 (22 per cent) and 10 (15 
per cent), and those for the thirty minute interval 8 (12 per cent) and 
7 (11 per cent), respectively. The apparent discrepancy between the 
total number of positive cultures and the total number of patients 
having positive cultures for the first two of the intervals studied is 
accounted for by the fact that cultures for some patients yielded more 
than one organism at each of the periods studied. For all the time 
periods studied, 30 of 65 patients (46 per cent) in the control group 
were found to have bacteremia, whereas 24 of the 65 (37 per cent) 
treated with penicillin had bacteremia after operation. These differences 
are not statistically significant when tested by the chi square method. 


Since the alpha and gamma streptococci are the important bacteria 
in the pathogenesis of bacterial endocarditis, we have divided the 
patients into those from whose blood alpha and gamma streptococci 
were isolated and those from whose blood one of the other organisms 
was cultured (table 2). It is obvious that the differences in favor of 
the penicillin-treated patients are the result of decreased incidence of 
bacteremia due to the alpha and gamma streptococci. The incidence 
of bacteremia for the other organisms was essentially the same for the 
two groups of patients. When alpha and gamma streptococci alone 
are considered, the differences between the incidence of bacteremia for 
the penicillin-treated group and that for the control group for the period 
immediately following extraction is statistically significant when tested 
by the chi square method, whereas the differences at the other two 
periods studied are not statistically significant. The difference between 
the number of patients (22, or 34 per cent) with bacteremia at any 
time due to the alpha and gamma streptococci in the control group as 
compared with the number (10 or 15 per cent) in the penicillin-treated 
group is also statistically significant. It appears likely, therefore, that 
penicillin was instrumental in decreasing the incidence of bacteremia due 
to streptococci but not that due to the other organisms. 


In addition to the incidence of bacteremia, the persistence of the 
various strains isolated was determined. It was found that 6 patients 
in the control group had positive cultures for the same strain at more 
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than one time interval, whereas this occurred for only 2 patients in the 
penicillin-treated group.. Because of the small number of cases, this 
difference is not statistically significant. 

An attempt to correlate the incidence of bacteremia in the two 
groups of patients according to age, sex, race and condition of the gum 
and teeth revealed no relation of these factors. When the type of opera- 
tion is considered, a definite increase in the incidence of bacteremia in 
the more extensive surgical procedures is apparent for both the penicillin- 
treated and the control group of patients. In the penicillin-treated group, 
none of the patients with type 1 or 4 extraction had bacteremia. The 
incidence of bacteremia for extractions of types 2 and 3 was 31 per cent 
in each group. None of the patients in the control group with a type 1 
extraction had bacteremia. Of the patients with extractions of types 2, 
3 and 4, 36, 59 and 40 per cent, respectively, had bacteremia. The in- 
crease was noted for both the alpha and the gamma streptococci, as 
well as for the other organisms isolated. It is apparent that penicillin 
reduced the incidence of bacteremia following more extensive surgical 
procedures. 

In those patients treated with penicillin from whose blood cultures 
organisms were isolated at any period, the concentration of penicillin 
in the blood was determined for that period. In addition, the in vitro 
sensitivities of most of the bacteria isolated were determined. In the 
case of the alpha and gamma streptococci, the concentrations of peni- 
cillin in the blood were always greater than the in vitro sensitivity of 
these organisms. Of the other organisms, about one-half were sensitive 
to less and the others resistant to more than the penicillin concentration 
present in the blood at the time interval at which they were found. None 
of the patients in this series had any complications as a result of the 
dental extractions other than the transient bacteremia. 


PATIENTS WITH HEALED ENDOCARDITIS 


Seven patients with rhuematic or healed bacterial endocarditis were 
given penicillin before the extraction of teeth on 11 occasions. These 
patients were not included in the series because they represented cases 
specially selected for penicillin therapy. In the case of 4 of the extrac- 
tions, the patients received 25,000 units of penicillin one hour before 
extraction and 25,000 units every three hours thereafter, for seven 
doses. In the remaining 7 extractions, 600,000 units in 2 cc. of oil and 
wax was given three to four hours before the extraction. In 4 instances, 
bacteria were cultured from the specimen of blood taken immediately 
after extraction. In 3 instances the organism was Streptococcus 
viridans (alpha type) and in the fourth Staphylococcus albus. All of 
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these patients made an uneventful recovery and have been followed 
for periods of from six months to two years. The strain of Staph. 
albus and one of the strains of Str. viridans were sensitive to less peni- 
cillin than was found in the blood at that time, while the other two 
strains were resistant to the concentrations present in the blood. 


COMMENT 


The desirability of eliminating, or even diminishing, the frequency 
of one of the causes of bacterial endocarditis is obvious. The effect of 
sulfonamide prophylaxis on the incidence and persistence of bacteremia 
following the extraction of teeth has been inconclusive. - Some reports 
have indicated that sulfonamide compounds were ineffective, while 
other investigators!* have stated that these drugs either decreased the 
incidence of bacteremia or caused a prompter disappearance of the 
organisms from the blood. Not only are the reports contradictory, but 
it is difficult to evaluate the results adequately, as in most of the series 
either there was no control group or the investigators failed to include 
para-aminobenzoic acid in their culture mediums. The necessity for 
the use of para-aminobenzoic acid in the culture mediums to be used 
for body fluids containing sulfonamide drugs has been established.’ 
Furthermore, the fact that sulfonamide compounds under most condi- 
tions are only bacteriostatic would make it appear unlikely that these 
drugs could effect a more rapid disappearance of organisms ‘from the 
blood over a ten minute period than has been reported.1** » 


The present study was undertaken to evaluate the use of penicillin 
before dental extraction. We gave penicillin prophylactically to 65 
unselected patients and observed the incidence of bacteremia after 
tooth extraction in these patients as compared with the control group 
of 65 patients who were not given penicillin. When all the organisms 
cultured from the blood are considered, it is apparent that penicillin 
did not significantly reduce the incidence of bacteremia. It should be 
noted, however, that only 53 per cent of all the organisms isolated 
were alpha and gamma streptococci. The incidence of organisms other 
than alpha and gamma streptococci is higher than most investigators 
have reported. We are of the opinion that these organisms were actually 
present in the blood. Similar organisms were frequently isolated from 
the cultures made from the throat and tooth sockets, and it is conceivable 
that they, as well as the alpha and gamma streptococci, could gain access 
to the blood through the open wound. All the specimens of blood were 
obtained by 4 persons, and strict measures were observed for minimiz- 
ing contamination. Furthermore, in the course of routine work done 
concomitantly in the same laboratory, hundreds of cultures of blood 
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taken by numerous persons under less ideal conditions were examined. 
In all these cultures the number of bacteria obtained as contaminants 
was exceedingly low. In any event, the organisms other than the alpha 
and gamma streptococci isolated from the blood cultures are of little 
siginficance in the pathogenesis of bacterial endocarditis. 

If alpha and gamma streptococci alone are considered, it is observed 
that 600,000 units of penicillin in wax and oil, given three to four 
hours before dental extraction, reduced the incidence of bacterem:a for 
the penicillin-treated patients as compared with that for the controls 
immediately after extraction and ten and thirty minutes later. The 
decreases for the period immediately after extraction and for the total 
number of patients who had bacteremia at any time were statistically 
significant. 

Glaser and his associates’® recently reported a study similar to ours 
in which 40 patients were given large doses of penicillin over a twenty- 
four hour period before extraction and an equal number served as 
controls. Blood was taken for culture before and immediately after 
extraction. Sixty per cent of the patients were found to have alpha or 
gamma streptococci in the postextraction culture, whereas the incidence 
was only 40 per cent in the penicillin-treated group. In the control 
group the alpha streptococci predominated, whereas in the penicillin- 
treated group the gamma streptococci were found more frequently. 
In patients with normal gums the use of penicillin did not result in a 
significant decrease in the incidence of bacteremia after the extraction 
of teeth. On the other hand, in the patients with gingivitis or pyorrhea 
the dosage schedule of penicill'n employed resulted in a definite decrease 
in the incidence of bacteremia. These investigators concluded that in 
patients with rheumatic or congenital heart disease penicillin should be 
given in large doses for at least twenty-four hours before extraction 
and should be continued for two to three days thereafter. In patients 
with normal gums the penicillin may be given before extraction and 
continued for the same period. 

It is interesting to speculate how penicillin prevents the bacteremia 
following dental extraction. There appear to be two possible explana- 
tions. One is that the presence of penicillin in the blood inhibits or 
kills the organisms after they enter the blood. The other explanation 
is that penicillin inhibits the growth of bacteria in the gums and in the 
mouth and throat and thus reduces the number of organisms available 
for entrance into the blood through the wound. It is probable that both 
mechanisms operate. A diminution in the number of bacteria in the 
vicinity of the wound by the use of penicillin before extraction would 
explain the lower percentage of bacteria present immediately after ex- 
traction among the patients who received this antibiotic prophylactically. 
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‘This mechanism might also explain the rapid disappearance of the 
bacteria which entered the blood, since it may be presumed that when 
bacteria gained access at all they were present in smaller numbers. On 
the other hand, it is quite likely that the penicillin present in the blood 
inhibited their multiplication and thus contributed to their rapid disap- 
pearance. Unfortunately, we did not make pour plates to determine the 
number of organisms present in the blood. 

Since the bacteremia following dental extraction is of such impor- 
tance, we believe that certa:n principles in the management of patients 
with known rheumatic or congenital heart disease contemplating dental 
extractions are worthy of emphasis. Patients who are to have extrac- 
tions should be questioned carefully concerning a previous history of 
rheumatic fever, chorea, joint pains, growing pains, unexplained periods 
of fever, frequent sore throats, scarlet fever or any manifestation of a 
rheumatic diathesis. In the presence of a suggestive, and certainly with 
a definite, history of rheumatic fever, the patient should be examined 
for the presence of valvular heart disease before having the dental work 
undertaken. Patients with a history of cardiac difficulties, such as 
dyspnea or cyanosis, indicative of congenital heart disease should be 
similarly managed. 

The present study, in conjunction with that of Glaser and his asso- 
ciates, indicates that the incidence of bacteremia caused by alpha and 
gamma streptococci can be significantly reduced by the use of penicillin 
before extraction. The optimal dose and time of administration remain 
to be worked out. On the basis of present knowledge, it seems to us, 
that the best procedure would be one that assured the presence of 
penicillin in the gums and adjacent tissues for twenty-four hours before 
extraction, a peak concentration of penicillin in the blood during and 
immediately after the extraction and a bactericidal concentration in the 
blood for at least twenty-four hours after extraction. A practical pro- 
gram which would accomplish this objective would consist of an injec- 
tion of 300,000 units of penicillin in wax and oil (or a similar prepara- 
tion) about twenty-four hours before extraction was contemplated. 
Three to four hours before the extraction an additional dose of 600,000 
units of penicillin in wax and oil should be administered. 

On the basis of previous investigations, extractions performed by 
simple elevator-forceps technic, with local infiltration anesthesia induced 
with procaine and epinephrine, offer the best means of reducing the 
incidence of bacteremia. Although we were unable to correlate the 
incidence of bacteremia with the number of teeth extracted, there was 
a definite correlation between the severity of the surgical procedure and 
the incidence of bacteremia. Therefore, in patients with rheumatic and 
congenital heart disease, any manipulative procedure involving the 
gums and teeth is to be avoided if poss:ble. 
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SUMMARY 


Sixty-five patients requiring dental extractions were each given 
600,000 units of penicillin in wax and peanut oil contained in 2 cc. of 
the mixture three to four hours before extraction, while 65 patients were 
not given penicillin and served as controls. Extraction was accomplished 
by the elevator-forceps technic, local infiltration anesthesia being induced 
with procaine and epinephrine. Blood cultures in duplicate were ob- 
tained immediately and ten and thirty minutes after extraction, incu- 
bated both aerobically and anaerobically and studied for the presence 
of bacteria. 

When all the organisms isolated were considered, 46 per cent of the 
patients in the control group and 37 per cent of the patients in the 
penicillin-treated group were found to have bacteremia. When alpha 
and gamma streptococci alone were considered, a statistically significant 
reduction in the incidence of bacteremia, from 34 to 15 per cent, was 
observed with the use of penicillin. 

Six patients in the control group had positive cultures for the same 
organism at more than one of the periods studied. Only 2 patients in 
the penicillin-treated series had bacteremia at more than one period. 

The incidence, of bacteremia could not be correlated with age, sex, 
race, state of oral hygiene or number of teeth extracted. The number 
of positive cultures was greater, however, the more extensive the 
surgical procedure. 

Seven patients with healed rheumatic or bacterial endocarditis had 
dental extractions on 11 occasions, with penicillin administered 
prophylactically. A transient bacteremia occurred in 4 patients. 

A plan of prophylaxis is suggested for use preceding dental extrac- 
tion in patients with rheumatic and congenital heart disease. 


Georgetown University Medical Division 
Gallinger Municipal Hospital (3). 
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Before the discovery of potent adrenal cortex preparations, the 
maternal mortality in Addison’s disease complicated by pregnancy was 
35 per cent among the 20 reported cases. Some case reports are brief, 
but in most instances the diagnosis of adrenal disease was proved at 
autopsy Therapeutic abortions were uniformly fatal, and one third of 
the fetuses died at term delivery.’ 

From 1930 to 1939, 8 cases, with a 25 per cent mortality, were re- 
ported. In 4 cases the pregnancies went to term and the patients sur- 
vived, and in 2 cases therapeutic abortions were successful. Uncon- 
trollable vomiting leading to adrenal crisis caused the death of 1 patient 
in the second month of pregnancy, and premature labor terminated in 
the death of another.” 





From the Department of Medicine, Long Island College of Medicine Division, 
Kings County Hospital. 
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Since 1940 there were 15 reported cases, and 7 more have been 
available to us for study. In 18 of the 22 cases the pregnancy went to 
term, with 2 deaths. The fact that both deaths occurred in Brooklyn 
and were unreported makes it likely that few fatal cases are being re- 
ported. One of the patients died of a ruptured uterus during a low 
forceps delivery. The other survived cesarean section and died of 
acute pulmonary edema on the third day.* Therapeutic abortions ter- 
minated the pregnancy in the remaining 4 cases; 2 of the patients died, 
1 of septicemia and the other of adrenal crisis. The total mortality in 
this period was 18 per cent. Only 3 fetal deaths after term deliveries 
are mentioned since 1930, and 2 were unrelated to Addison’s disease 
(tables 1 and 2). 

The case here reported is the first to be complicated by preeclamptic 
toxemia; both mother and child left the hospital in excellent health. 


REPORT OF A CASE 


A 17 year old white school girl was admitted to the Kings County Hospital 
in June 1940 because of diffuse abdominal pain, vomiting, anorexa, considerable 
asthenia, a loss of weight of 30 pounds (13.6 Kg.) and pigmentation of the skin. 
She appeared extremely ill. The blood pressure was 74 systolic and 40 diastolic, 
and there was pronounced pigmentation of the skin and the mucous membranes. 
Roentgenologic study of the chest revealed small exudative tuberculous lesions 
at both apexes. She responded to infusions of isotonic sodium chloride solution, 
but later suffered a typical addisonian crisis during a chloride excretion test. 
After a stormy course, she was eventually given a house diet with 6 Gm. of added 
salt and 5 mg. of desoxycorticosterone acetate daily. She did well on this regimen, 
gradually gained weight and maintained a blood pressure of 120 to 130 systolic and 
70 to 80 diastolic. Study of the lungs at intervals disclosed stationary and inactive 
lesions. In November 1940, 5 pellets of 125 mg. of desoxycorticosterone acetate 
were implanted in the patient. Seven months after her admission she was dis- 
charged from the hospital in good condition, having gained 26 pounds (11.8 Kg.). 
There was a tendency toward edema formation, and the salt in the diet was 
restricted. 

Because of loss of weight and the fall in blood pressure, 5 pellets of 50 mg. 
of desoxycorticosterone were implanted in August 1942. In, December 1943, 3 
pellets of 125 mg. were implanted after the patient’s condition had been well con- 
trolled with the administration of 3 mg. daily. Four pellets of 125 mg. were im- 
planted on June 1, 1945, and except for mild edema of the hands and feet for 
several months she felt well. 

Complaining of weakness and nausea of one week's duration, the patient was 
readmitted to the hospital on Feb. 19, 1946, when it was learned that her last 
normal menstrual period had occurred on Dec. 19, 1945. Examination revealed 
a six week intrauterine gestation. The blood pressure was 100 systolic and 68 
diastolic, the hemoglobin 12.5 Gm. per hundred cubic centimeters and the white 
blood cell count 8,000, with a normal differential count. The urine was normal, 





3. Unreported case, Cumberland Hospital, 1941. 
4. Unreported case, Long Island College Hospital, 1946. 
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the blood sugar was 92 mg. per hundred cubic centimeters and the uric acid 3.9 
mg. A roentgenogram of the chest showed calcific deposits in the right lower 
pulmonary fields. Adrenal studies showed no calcification. With control of diet, 
infusions of dextrose and sodium chloride and adrenocortical therapy, the nausea 
and vomiting disappeared and the patient was discharged to the antepartum clinic. 


Date 
1941 


1943 


1945 


1945 


1946 


1946 


1946 
1946 


1946 


1947 


1947 


TABLE I.—Cases of Addison’s Disease and Pregnancy Since 1940 


Author 
Unreported® 


Samuels, L. T.; Evans, G. T., 
and McKelvy, J. L.: Endocrinol- 
ogy 32:422, 1943. 


Sheldon, D. E.: Am. J. Obst. & 
Gynec. 42:269, 1945. 


Van Zwanenberg, J.: St. Barth. 
Hosp. J. 49:31, 1945. 


Valenzi, A.: Clin. ostet. 38 :459, 
1946. 


Murphy, A. P.: Proc. Roy. Aus- 
tralasian Coll. Phys. 1:69, 1946. 


Simpson, S. L.: Proc. Roy. Soc. 
Med. 39:511, 1946. 
Unreported* 


Cohen, M. 


Thorn, G. W.; Dorrance, S. 
S., and Day, E.: Ann. Int. Med. 
16:1053, 1942. 


Loeb, R. F.: Personal communi- 
cation to the author. 





Comment 
Death during delivery from ruptured 
uterus; low forceps used; stillbirth; 
atrophic adrenals at autopsy 
Uneventful pregnancy; symptoms of 
Addison’s disease returned after de- 
livery; 17-ketosteroids rose in last 
trimester 
Term delivery; mother and infant sur- 
vived; moderate adrenal crisis on third 
day 
Survival of 1 patient after term de- 
livery; another patient died 3 days 
after hysterotomy and sterilization at 
the fourth month 
Normal delivery at term, with live 
baby; death in 2 months, not associated 
with pregnancy; autopsy revealed Ad- 
dison’s disease 
Labor induced as patient was 3 weeks 
past term; easy, rapid, uneventful labor ; 
stillbirth due to cord loops around 
neck 
Two pregnancies without complications 
in 1 patient; survival of both infants 
Death from acute pulmonary edema on 
third day after cesarean section; live 
baby 
Survival of mother and baby after 
complication of preeclampsia 
4 patients have had six term pregnan- 
cies, with favorable outcomes. Adrenal 
insufficiency developed in 1 during 
pregnancy, crisis was precipitated by 
delivery in 2, and pigmentation in- 
creased in 2 after termination of the 
pregnancy; 1 patient died of septicemia 
after a therapeutic abortion. No toxemia 
or hypertension in any case. 
Of four pregnancies, one was unevent- 
ful. Hypertension developed in 1 
patient in the last two months of preg- 
nancy, without significant albuminuria, 
and was attributed to excess desoxy- 
corticosterone acetate and salt; infant 
died of unrelated condition. One hyster- 
ectomy was done in the fifth month for 
reasons unrelated to the Addison’s 
disease. One pregnancy was terminated 
at the second month because of re- 
current hypoglycemia. ll patients 
survived. 
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However, the symptoms returned, and the patient lost weight, and she was 
readmitted to the hospital on April 2, 1946. She was given 3 Gm. of salt daily, 
added to a regular diet, and 2 mg. of desoxycorticosterone acetate intramuscularly, 
for the pellets were beginning to lose their effect. The serum sodium content was 
324 mg. per hundred cubic centimeters, potassium 19 mg., chloride 590 mg., sugar 
61 mg. and the hemoglobin content 9 Gm. It was found necessary to increase 
the daily injections of desoxycorticosterone to 5 mg., for on this dosage the 
patient’s condition appeared well balanced, and she gained an average of 1 pound 
(0.5 Kg.) per week and maintained a blood pressure of 100 to 110 systolic and 
60 to 65 diastolic. The hematocrit value ranged from 32 to 35, the hemoglobin 
rose to 11 Gm. and chemical studies of the blood showed little change. The blood 
protein content was 5.7 Gm. per hundred cubic centimeters, with an albumin- 
globulin ratio of 1.8. Severe postural hypotension was present, which improved 
with elevation of the head of the bed and with avoidance of sudden changes in 
posture. After her discharge from the hospital in June, medication was given and 
the weight and blood pressure were taken daily by a visiting nurse and weekly at 
the clinic. 


With an estimated date of confinement for Sept. 26, 1946, the patient was 
readmitted on September 5 for closer observation. Her general condition was 
good; the blood pressure was 124 systolic and 90 diastolic, the weight 125% 
pounds (57 Kg.), the urine normal and the hematocrit value 34. 


TasLe 2.—Maternal Mortality in Addison’s Disease and Pregnancy 


Deaths | 

















Date Number of | Before Term |At Term or During |Weeks or Months Mortality Due to 
Pregnancies Puerperium | After Puerperium* | Pregnancy 
1859 to 1930 20 4 3 7 35 
1931 to 1939 8 2 0 0 25 
1940 to 1947 _ 22 2 2 Es) Oy 


*These figures are not included in the statistics on mortality due to pregnancy. 


On September 22 the blood pressure rose to 138 systolic and 80 diastolic and 
fluctuated between 120 and 135 systolic and 90 and 106 diastolic for the next week. 
A mild pitting edema of the feet, ankles and hands developed, associated with 
albuminuria (3 plus) and a gain of 344 pounds (1.5 Kg.) in weight. The dosage 
of desoxycorticosterone was reduced and finally discontinued and the salt intake 
limited to 3 Gm. daily. After an initial dose of 30 cc. of adrenal cortex extract 
(Upjohn), 5 cc. of lipoadrenal extract (Upjohn) was given daily. The blood 
protein content was 5.2 Gm., the serum albumin 3.1 Gm., the globulin 2.1 Gm. 
and the uric acid 3.8 mg. per hundred cubic centimeters. The urinary 17- 
ketosteroids measured 3.6 mg. in twenty-four hours while the patient was on this 
regimen. 

During the next two weeks the blood pressure ranged between 130 and 144 
systolic and 90 and 104 diastolic, the edema persisted and the weight increased 
by 3 pounds (1.3 Kg.). The urinary albumin level reached 4 Gm. in twenty-four 
hours, and the fundi showed arteriovenous nicking. From October 16 to 19 
aqueous adrenal extract was given to conserve the supply of lipoextract (chart 1). 


Because of no evidence of the onset of labor and of the persistence of the 
toxemia it was decided to induce labor by rupturing the membranes and giving 
alphahypophamine in 1 minim doses on October 19. After the onset of fairly strong 
contractions, the blood pressure remained at approximately 150 systolic and 105 
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diastolic. Sixteen hours later it rose to 170 systolic and 120 diastolic and then 
to 188 systolic and 128 diastolic during contractions. Five per cent dextrose in 
water was given slowly intravenously. The cervix became fully dilated eighteen 
hours after the rupture of the membranes, and under local anesthesia an episiotomy 
was performed and low forceps delivery of an 8 lb. 4 oz. (3.7 Kg.) living male 
infant in good condition was effected. The blood loss was 500 cc. Within twenty 
minutes after delivery the blood pressure fell to 126 systolic and 106 diastolic 
and the pulse rate rose to 140. Two hundred and fifty cubic centimeters of plasma 
was given rapidly, and the pressure rose to 145 systolic and 105 diastolic and the 
pulse fell to 94. Five cubic centimeters of lipoextract was given and during the 
next twelve hours 1,500 cc. of 5 per cent dextrose in water. The patient remained 
in fair condition. 
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Chart 1.—Blood pressure, weight and therapy during pregnancy and puerperium 
in patient with Addison’s disease. 


During the next three days, the patient received 2 to 2% liters of 5 per cent 
dextrose in water and 5 cc. of lipoadrenal extract daily with a diet containing 
3 to 5 Gm. of salt. There was a decided diuresis immediately after delivery, and 
thereafter the urinary output exceeded the fluid intake. The hematocrit reading 
gradually fell to 24 and the hemoglobin to 6.5 Gm. per hundred cubic centimeters 
by the third day, and two blood transfusions of 500 cc. each were given on the 
third and fifth days, which brought the hemoglobin level to 10.5 Gm. and the 
hematocrit reading to 31. Blood pressures ranged between 154 and 132 systolic 
and 106 and 94 diastolic, the edema disappeared and the urinary albumin level 
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decreased to 1 or 2 plus. One week after delivery hormone therapy was discon- 
tinued, but it was reinstituted after two days when the patient suddenly became 
weak. She was given an infusion of sodium chloride solution, cortical extract 
and desoxycorticosterone, and she improved (chart 2). 

After this episode 5 mg. of desoxycorticosterone was given daily, with the 
patient on a regular diet and 3 Gm. of extra salt. After ten days the blood pres- 
sure ranged between 110 and 120 systolic and 74 and 84 diastolic, with a hematocrit 
value of 38 and a hemoglobin content of 13 Gm. The dose of desoxycorticosterone 
was reduced to 3 mg., but after one week’s trial it was raised to 5 mg. again as 
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Chart 2.—Blood pressure, hematocrit reading, hemoglobin content, fluid balance, 
edema, albumin level and therapy at time of delivery and during puerperium. 


the patient lost 4 ponnds (1.8 Kg.) in weight, and the blood pressure fell to 96 
systolic and 74 diastolic. With the latter dosage, the patient felt well and main- 
tained a blood pressure of 108 to 122 systolic and 78 to 84 diastolic (chart 1). 

One month after delivery she was discharged from thc hospital, after implanta- 
tion of 4 pellets of desoxycorticosterone acetate of 125 mg. each. The urine con- 
tinued to have a trace of albumin. The hematocrit value was 37, the hemoglobin 
11.5 Gm. per hundred cubic centimeters and the blood pressure 122 systolic and 84 
diastolic. The baby was also discharged in good condition, appearing normal in 
all respects. One year later the patient and the baby were living and well. 


COMMENT 


Preeclampsia in Addison’s disease has not been reported. The diag- 
nosis in this case was established when hypertension, edema and sig- 
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nificant albuminuria occurred which did not change after administra- 
tion of desoxycorticosterone was stopped. The salt intake had to be 
restricted to 3 Gm. daily, and whole extract was given. Labor was in- 
duced because of the prolonged toxemia, with risk of permanent renal 
damage. The mechanism of toxemia is obscure, but it is of interest that’ 
it can occur in the presence of poorly functioning adrenal glands. In 
this case, the amount of desoxycorticosterone acetate required formerly 
was relatively low, 3 pellets of 125 mg. having kept the patient well for 
almost eighteen months two years before her pregnancy. However, 4 
pellets of 125 mg. implanted six months prior to the patient’s pregnancy 
lasted ten months, and it is believed that this patient’s adrenals produced 
almost no sterone since the 17-ketosteroid content was low and the 
amount of desoxycorticosterone acetate required during pregnancy and 
after delivery was 5 mg. per day. None was given from the onset of 
toxemia until the blood pressure fell ten days after delivery. 


In a consideration of the hazards of pregnancy complicating Addi- 
son’s disease, it may be noted that the normal pregnant woman has a 
tendency to have hypoglycemia. In the presence of Addison’s disease, 
when carbohydrate metabolism is more impaired, there is reason for 
concern when there is hyperemesis in the first trimester. It is often 
difficult to prevent severe hypoglycemic states and adrenal crisis. Ex- 
cessive vomiting requires adequate sodium chloride solution, dextrose 
and hormone therapy. Whole gland extract and frequent high carbo- 
hydrate feedings may control hypoglycemic episodes. Since term preg- 
nancy offers a more favorable prognosis than therapeutic abortion, the 
patient should be allowed to go through the early phase of pregnancy 
unless some unusual or hazardous complication arises. 


It has been stated that patients with Addison’s disease tolerate the 
later months of pregnancy well because of the cortin-like action of the 
sex hormones, whose titer rises considerably as pregnancy advances. 
Their sodium-retaining action, especially that of progesterone, has been 
well demonstrated by the prolonged survival of adrenalectomized ani- 
mals during pregnancy and heat without the use of cortical hormone. 
A striking and extended fall in excretion of sodium occurs in normal 
dogs given progesterone or estradiol.® 


The fetal adrenals have been credited with supplying adrenal hor- 
mones for the maternal welfare. Houssay has recently demonstrated 
that the adrenals of the litter of adrenalectomized rats weigh more than 
those in the litter of normal mothers. Atrophy of the fetal adrenals 
did not occur when the mothers were given large doses of 





5. Thorn, G. W., and Harrop, G. A.: Sodium-Retaining Effect of Sex Hor- 
mones, Science 86:40, 1937. , 
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desoxycorticosterone.® However, studies on the adrenal corticoids, the 
fractions related to carbohydrate metabolism, show them to be increased 
in the first and last months of normal pregnancy. Since the infant’s 
urine during the first few days after birth shows no corticoid activity, 
it is doubtful that the fetal adrenals contribute to the maternal hormone 
requirements." 

Most patients with Addison’s disease do well after the early months 
of pregnancy. Pigmentation often appears lighter, and the general con- 
dition is good in the large majority as the pregnancy goes on to term. 
During this time the blood pressure, weight and hematocrit value are 
probably the most important signs to follow. Implantation of pellets 
is contraindicated, for the hormonal requirements might change in the 
last few months. 

The danger of adrenal crisis is ever present during labor and the 
puerperium, for the loss of blood during delivery, the sudden deprivation 
of the sex hormones, the excretion of salt with excessive sweating 
during labor and the changes in blood volume with postpartum diuresis 
all combine to form an unpredictable, fluctuating physiologic state. 
Laboratory tests are of little value in these circumstances, and the clin- 
ical condition of the patient is the best guide to therapy. Adrenal cortex 
extract is given when labor starts and continued until the patient is 
well out of danger. Adequate intake of dextrose will prevent hypo- 
glycemic reactions. Delivery should be from below, with local anesthesia, 
episiotomy and forceps to hasten the second stage of labor. Sodium 
chloride solution is needed if the labor is prolonged and sweaty and 
blood if appreciable hemorrhage occurs. Implantation of pellets is con- 
traindicated until at least one month after delivery. 


SUMMARY 


1. Before 1930, 35 per cent of reported cases of pregnancy in Addi- 
son’s disease resulted in maternal death before the end of the puerperium. 
In the 8 reported cases between 1930 and 1940 the maternal mortality 
was 25 per cent. 

In a series of 22 cases of pregnancy in Addison’s disease reported 
in the literature or from stated sources since 1940, only 4 deaths occurred 
during pregnancy and the puerperium, a mortality of 18 per cent. There 
were four operative interruptions in this series, accounting for 2 deaths. 
One death was due to uterine rupture during delivery and 1 occurred 





6. Houssay, B. A.: The Influence of Suprarenal Insufficiency on Mother and 
Fetus During Pregnancy, Rev. Asoc. méd. argent. 60:83, 1946. 
7. Venning, E. H.: Adrenal Function in Pregnancy, Endocrinology 39:203, 


1946. 
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from pulmonary edema three days after cesarean section and liberal 
infusions of sodium chloride solution. No death due to crisis occurred 
in 16 cases in which the pregnancy went to term. 

3. More careful obstetric management may further decrease the 
mortality from pregnancy in Addison’s disease. 

4. Toxemia of pregnancy may occur in Addison’s disease in the 
absence of effective depots of desoxycorticosterone acetate in the body. 
Restriction of salt intake, administration of cortical extract and discon- 
tinuance of the use of desoxycorticosterone were effective therapeutic 
measures in the reported case until ten days after delivery, when acute 
symptoms of Addison’s disease recurred. The amount of desoxycorti- 
costerone acetate required after pregnancy seemed slightly greater than 
that required during the previous five years of the patient’s disease. 


The Obstetrical Department, Long Island College of Medicine Division, co- 
operated in the study and in the reporting of this case, and Dr. Andrew M. Babey 
supplied several references to case reports not cited previously. 
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Cor pulmonale: I. Congreso Nacional de Cardiologia, II]. Ponencia. By 
J. Codina-Altés, M.D. Pp. 206, with 72 illustrations. Madrid: Libreria 
Editorial, Cientifico Médica Espafiola, 1944. 

This book is an exhaustive study of cor pulmonale, with references to all 
American literature but which include British, French and German references. 
In addition to a well organized and excellent condensation of the literature, 
Dr. Codina-Altés includes his personal observations on 97 cases. 

The author discusses the subject in respect to etiology, pathogenesis, clinical, 
radiologic and electrocardiographic findings, clinical course, diagnosis and treatment 
and includes separate discussions of acute and subacute cor pulmonale. Charts and 
roentgenograms from many of his own cases are appended. 


The Management of Obesity. By Louis Pelner, M.D. Price, $3. Pp. 144. 

New York: Personal Diet Service, 1946. 

In this book both the endocrine aspects of obesity and the practical management 
of the condition of the obese patient are discussed. Many physicians do not agree 
with Engelbach’s classification of the hypogonad, castrate, adiposogenital and 
pituitarothyroid types of obesity. Not all physicians will agree with the statement 
that “The patient should always be given a diet consisting of about 1,000 calories,” 
since many physicians prescribe diets containing fewer calories. 

Considerable attention is given to the use of drugs in the treatment of obesity. 
The food tables and outlines of diets consisting of 1,000, 1,200 and 1,500 calories 
are satisfactory. This small volume with references and index will be helpful 
to many physicians. 


Recent Advances in Clinical Pathology. By S. C. Dyke, M.D. and others. 
Price, $5.50. Pp. 468. Philadelphia: The Blakiston Company, 1947. 


It has become increasingly difficult for any one person to present adequately 
the advances in the various aspects of clinical pathology. In preparing this text 
on the “recent advances in clinical pathology,” sponsored by the European Asso- 
ciation of Clinical Pathologists, the editor has enlisted the aid of section editors 
for the four divisions of bacteriology, biochemistry, hematology and histology. 
These in their turn have secured the services of those best fitted to present the 
advances in each of their special fields. The result has been a compact but compre- 
hensive volume, of great value not only to clinical pathologists but also to practicing 
physicians. 


Essentials of Medicine. By Charles P. Emerson Jr., M.D., and Jane Elizabeth 
Taylor, R.N. Fifteenth edition. Price, $3.50. Pp. 688. Philadelphia: J. B. 
Lippincott Company, 1946. 


The appearance of a fifteenth edition of this standard work indicates that many 
generations of instructors in schools of nursing have found it to be a satisfactory 
textbook. Economy in print and margins now makes it possible to condense an 
immense amount of information in an octavo volume. The general format and 
the many diagrams, photograps and colored plates are excellent features, and we 
have no doubt that the book will continue to be a leader in the field of nursing 
education. 


888 








BOOK REVIEWS 889 


Methods of Diagnosis. By Logan Clendening, M.D., and E. H. Hashinger, 
M.D. Price, $12.50. Pp. 868, with 143 illustrations. St. Louis: The C. V. 
Mosby Company, 1947. 


Dr. Logan Clendening was a talented physician. Among other gifts he had an 
ability to express his ideas in writing picturesquely, entertainingly and with great 
vividness. He must have done his full share in the preparation of this book, for 
his personality and literary style are impressed on many of its pages. 

The volume is divided into two distinct parts. The first deals with methods 
of clinical diagnosis and the second with laboratory and other special procedures. 

The latter part is fairly orthodox and is a well balanced text which meets 
ordinary standards. The first part is more interesting because here Dr. Clendening’s 
personal touches are so apparent. He attempts to tell any medical student or physi- 
cian how to make a diagnosis: first by analysis of what the patient says, next by 
physical examination—and its proper technic is described carefully—and finally 
by the correct interpretation of what the laboratory may reveal. Fitted into this 
general pattern to give it color are bits of medical history, anecdotes, a great deal 
of common sense and a lot of clinical information based on experience. On the 
whole, therefore, one is likely to read the chapters in this part of the book not only 
for the information which they contain but also because their perusal is an enjoy- 
able experience in medical literature. 

The illustrations, in part diagrammatic and in part photographic, are excellent. 
The words “I” and “my” appear frequently, and many statements are dogmatic. 
This introduces a personal element, which is not unpleasant; one feels as if 
Dr. Clendening had prepared each chapter for one’s special benefit. 

Here is an unusual textbook. Only a rare reader will find it tedious. 


Quimioterapia antiinfecciosa en medicina interna (sulfamidas-penicilina). 
Presented at the second Congress of the Society of Internal Medicine in 
Argentina, October 1944. Pp. 497. Buenos Aires: “El Ateneo,” 1945. 


This book is a collection of papers on the subject of anti-infectious chemo- 
therapy in internal medicine, presented in October 1944 before the Society of 
Internal Medicine of Buenos Aires on the occasion of its second congress. Among 
the numerous authors contributing to this work are well known authorities of 
Argentina, Uruguay, Brazil and the United States. 

The first group of papers was presented at the congress and includes an intro- 
duction to the pharmacology of the sulfonamide compounds. This portion is 
devoted to the uses of the latter in the following infectious processes: acute and 
chronic respiratory diseases, septicemia, generalized infections of gynecologic or 
obstetric origin, rheumatic fever and pericardial conditions, nephropathies and 
urinary infections. Considerable mention is made of the pharmacologic qualities 
of penicillin and the clinical observations on its use. 

The second group of papers includes discussions of the chemotherapeutic treat- 
ment of bacterial asthmas and actinomycosis and of the clinical uses of tyrothricin. 
Studies are presented on the analgesic and anesthetic properties of sulfathiazole. 
These papers were communicated to the meeting and not read before it. 

Some of the concepts presented have changed greatly in interpretation during 
the last two years. However, the large amount of basic research reviewed in most 
of the articles is of great value to the reader interested in the thorough investiga- 
tion of this subject. 
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Surgical Pathology. By William Boyd, M.D. Sixth edition. Price $10. 
Pp. 858, with 530 illustrations including 22 in color. Philadelphia: W. B. 
Saunders Company, 1947. 


The ArcHIVEs is glad to welcome this edition. The book first appeared twenty- 
two years ago and ever since has reappeared in new editions every four or five 
years. During its life, its size and price have remained about the same despite 
new knowledge and higher living costs, which speaks for the artfulness of its 
writer. Its illustrations—which reviewers always tend to compliment—have 
increased in number and interest. 

The author believes that something can ve learned from a study of surgical 
pathology that cannot be learned through general pathology. He defends this 
belief in an agreeable style that makes for easy reading. The first five editions of 
this particular text have been popular both with students and with their teachers. 
It is safe to predict that the sixth will have an equally successful career. 


Atlas of Cardiovascular Diseases. By Irving J. Treiger, M.D. Price, $10. 
Pp. 180, with 244 illustrations. St. Louis: The C. V. Mosby Company, 1947. 


This folio volume contains on each right hand page roentgenograms, electro- 
cardiograms and photographs of gross specimens and on the left an abstract of the 
case history. The material is well selected and concisely presented, and the entire 
range of important cardiac lesions is covered. The cuts are for the most part well 
reproduced. The book is an excellent summary of cardiac disease and should also 
be useful for quick reference. 


Dentistry: An Agency of Health Service. By Malcolm Wallace Carr, D.D.S. 
Studies of the New York Academy of Medicine, Committee on Medicine and 
the Changing Order. Price, $1.50. Pp. 219. New York: The Commonwealth 
Fund, 1946. 


This book is interesting reading. It contains many facts concerning dentistry 
presented in a clearcut, brief and concise manner. It would serve an extremely 
useful purpose in public and high school libraries, in which young men and women 
interested in professional education might have access to it. 


Principles of Hematology. By Russell L. Haden, M.D. Third edition. 
Price, $5. Pp. 366, with 171 illustrations. Philadelphia: Lea & Febiger, 1946. 


The third edition of this book, like the others, presents to students and clini- 
cians a readable and helpful presentation of the clinical aspects of diseases of the 
blood. It has been rewritten in part and now includes a section on the technic 
of bone marrow puncture and a description of the findings. It continues to be a 
most helpful clinical text. 
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Book Reviews and Obituaries are grouped 
together and are indexed under those headings 
in alphabetical order under the letters B and 
O, respectively. 


Abdomen: See also Gastrointestinal Tract; 
Peritoneum; etc. 
abdominal apoplexy, 790 
abscess, 788 
actinomycosis, 790 
epilepsy, 789 
pain; chronic recurrent pancreatitis; clini- 
cal study of 20 cases, 56 
pain, mechanisms of, 789 
Abnormalities and Deformities: See Arach- 
nodactyly; and under names of organs 
and regions, as Heart; Rectum; etc. 
Abscess: See under names of organs and 
regions, as Abdomen; Anus; Rectum; etc. 
Acetyl-Beta-Methylcholine: See Asthma 
Acid, Acetylsalicylic: See Salicyl 
pounds 
fatty, and eczema, 743 
Folic: See Sprue 
Nicotinic: See Nicotinic Acid 
p-Aminobenzoic: See Amebiasis 
Acidosis: See under Diabetes Mellitus 
Acridine Dyes; allergic reactions to quina- 
crine hydrochloride, 738 
Actinomycosis, abdominal, 790 
Adams, W.: Primary systemic amyloidosis 
simulating constrictive pericarditis with 
steatorrhea and hyperesthesia, 342 
Adaptation syndrome, 718 
Addis, T.: Food protein consumption in 
glomerulonephritis; effect on proteinuria 
and concentration of serum protein, 612 
Addison’s Anemia: See Anemia, pernicious 
Addison’s Disease complicated by toxemia of 
pregnancy; review of literature, 879 
Adenocarcinoma, lobar, of lung simulating 
pneumonia; report of 2 cases, 369 
of appendix, 774 
Adenoma of adrenal cortex, 37 
Adrenal Preparations; pheochromocytoma with 
symptoms of epinephrine shock; report 
of case, 793 
Therapy: See Asthma 
Adrenals; adenomas of adrenal cortex, 37 
hemorrhage; meningococcic bacteremia, 145 
pheochromocytoma with symptoms of epine- 
phrine shock; report of case, 793 
Aerosols: See Penicillin 
Age, Old: See Old Age 
Agranulocytosis: See Granulocytopenia 


Com- 


Air, Pressure: See Altitude 
Albumin: See Blood, proteins 
Albuminuria; food protein consumption in 


glomerulonephritis; effect on proteinuria 
and concentration of serum protein, 612 

Alcohol, grants by research council on prob- 
lems of, 241 

Therapy: See Asthma 

Alcoholism: See Liver, cirrhosis 

Allergy: See Anaphylaxis and Allergy; Asth- 
ma; Hay Fever; etc. 

my high, intestinal hemorrhage due to, 

9 
Amblyopia: See Blindness 
Amebiasis, 766 


Amentia: See Feeblemindedness 

Aminophylline: See Asthma 

Amphetamines, Therapy: See Barbital and 
Barbital Derivatives 

Amyloidosis, primary systemic, simulating 


constrictive pericarditis with steatorrhea 
and hyperesthesia, 342 
Analgesia: See Anesthesia 
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Anaphylaxis and Allergy: See also Asthma; 


Hay Fever; etc. 

allergic dermatoses, 86 

allergy and ulcer of stomach, 577 

allergy in malaria, 96 

allergy; review of literature of 1946 and 
1947, 696 

allergy to drugs in general, 735 

anaphylactic shock, 88 

are new drugs truly antihistaminic? 1712 


books on, 719 

differences between Arthus reaction and 
tuberculin reaction, 723 

drug allergy, 739 

gastrointestinal allergy, 789 

insulin allergy; treatment 
antagonists, 316 


with histamine 


mechanism of symptom production; asth- 
matic state, 697 

orientation course in allergy, 420 

pathologic aspects, diagnosis and_ treat- 
ment, 719 

periarteritis nodosa as manifestation of 


hypersensitivity, 722 
pheochromocytoma with symptoms of epine- 
phrine shock; report of case, 793 
serum-sickness-like reactions, 88 


treatment of asthma, 728 
Anastomoses: See Arteries, renal 
Anemia, Agranulocytic: See Granulocyto- 
penia 


apical systolic murmur, 518 
pernicious, and gastric cancer, 562 
thrombosis as complication of internal dis- 
eases, 126 
Anesthesia; resolution on nurse anesthetists, 
420 


studies on hypertension; mechanism of fall 
in arterial pressure produced by high 
spinal anesthesia in patients with essen- 
tial hypertension, 352 


Angina, Monocytic: See Mononucleosis, In- 
fectious 

Angle, R. G.: Pheochromocytoma with symp- 
toms of .epinephrine shock; report of 


case, 793 
Angrist, A.: Lobar adenocarcinoma of lung 
simulating penumonia; report of 2 cases, 


369 

Anhidrosis: See Sweat Glands 

Anomalies: See under names of organs and 
regions 

Anoxia: See Oxygen, deficiency 

Antigens and Antibodies: See  Lipoids ; 


Psittacosis ; Streptococci; etc. 
Anuria: See Urine, suppression 
Anus, abscess, 787 
and rectum, diseases of, 786 
carcinoma, 787 
Pruritus: See Pruritus ani 
Anxiety neurosis, neurocirculatory asthenia 
or effort syndrome, 260 
Apoplexy: See Abdomen 
Appendicitis, 772. See also Appendix 
Appendix, adenocarcinoma, 774 
arterial supply of, 772 
earcinoid of, 774 
mucocele of, 774 
Appointments, medical, at State University 
of Iowa College of Medicine, 243 
of commissioned officers in medical corps 
and dental corps of regular Navy, 242 
Arachnodactyly ; Marfan’s syndrome in adult, 
239 
Armed Forces’ Personnel: 
Medicine; Naval Medicine ; 
Armies: See Military Medicine 


See 
etc. 


Military 
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Arsenic and Arsenic Compounds; arsenicals, 
4 


Therapy: See under Eosinophils; Hemo- 
globinuria; Syphilis; etc. 


Arteries : See also Arteriosclerosis; Blood 
pressure ; Extremities, blood supply; 
Periarteritis; Thrombosis; etc. 

arterial supply of appendix, 772 

Inflammation: See also Periarteritis 

inflammation; temporal arteritis; review 
of literature and report of 5 additional 


cases, 431 

place of intermittent 
treatment of obliterative 
ease, 292 

pulmonary ; regulation of pulmonary arterial 
blood pressure, 162 

renal; arteriovenous 
bits, dogs and human subjects, 


venous hyperemia in 
vascular dis- 


anastomoses in rab- 


115 


Arteriosclerosis; coronary heart disease, 397 
gastric, 558 
Arteritis: See Arteries, inflammation 
Arthus Phenomenon: See Anaphylaxis and 
Allergy 


Artman, E. L.: Cryptococcosis; report of 
case and experimental studies, 1 


Aschoff-Klinge Nodule: See Rheumatic 
Fever 

Ascites: See Liver, cirrhosis 

Asthenia, neurocirculatory, anxiety neurosis 


or effort syndrome, 260 
neurocirculatory; apical 
518 
tropical anhidrotic; its definition and re- 
lationship to other heat disorders, 799 
Asthma: See also Anaphylaxis and Allergy 
action of histamine on respiratory tract in 
normal and asthmatic subjects, 697 
alcohol in treatment of, 729 
aminophylline in treatment of, 729 
and neuroses and psychoneuroses, 
and tropical eosinophilia, 726 
basic treatment, 730 
bronchoscopy, 731 
comparative action of 
choline and histamine on 
tract in normal and asthmatic 
697 
constitution and heredity in, 698 
diagnosis of, 727 
drugs in treatment of, 705 
ephedrine in treatment of, 729 


systolic murmur, 


700 


acetyl-beta-methy] 
respiratory 
subjects, 


epinephrine in treatment of, 728 

experimental, effect of various drugs on, 
713 

insulin shock in treatment of, 730 

mechanical procedures, 731 

mechanism of symptom production; asth- 
matic state, 697 

nonspecific treatment, 730 


of psychosomatic origin, 700 
penicillin in treatment of, 731 
procaine hydrochloride in treatment of, 
729 
results of treatment for, 708 
treatment of, 705, 728 
Atabrine: See Acridine Dyes 
Atherosclerosis: See Arteriosclerosis 


Bacilli: See Bacteria 
Bacteremia, effect of prophylactically admin- 
istered penicillin on incidence following 
extraction of teeth; results in patients 
with healed rheumatic and bacterial en- 
docarditis, 868 
meningococcic, 145 
Bacteria: See also Meningococci; Staphylo- 
cocci; Streptococci; etc. 
Actinobacilli: See Actinomycosis 
Corynebacterium psuedodiphthericum ; mixed 
infection in subacute bacterial endocar- 
ditis; report of 2 cases, 334 


Diphtheria: See Diphtheria 

Dysentery: See Dysentery 

Influenza: See Influenza 

micrococcus tetragenous, penile ulcer 


caused by, 107 
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Bacteria—Continued 
Salmonella: See Salmonella 
Shigella: See Dysentery 
Staphylococci: See Staphylococci 
Streptococci: See Streptococci 
Barbital and Barbital Derivatives; massive 
picrotoxin therapy in treatment of acute 
barbiturate poisoning, 690 
Bauer, J.: Marfan’s syndrome in adult, 239 
Becker, R. M.: Paroxysmal cold hemoglobi- 
nurias, 630 
Behcet’s Syndrome: See Genitals, 
Stomatitis, aphthous 
Beierwaltes, Wi H.: Exophthalmos and thiou- 
racil therapy, 364 
Benadryl; effect of various 
perimental asthma, 713 
Therapy: See Hay Fever; Hemoglobinuria ; 
Rhinitis, vasomotor; Shock; Urticaria 
toxicity, 711 
Bergman, H. C.: 


ulcers ; 


drugs on ex- 


Renal arteriovenous anasto- 


moses in rabbits, dogs and human sub- 
jects, 115 

Berris, R. F.: Metabolic studies in diabetic 
acidosis; effect of administration of so- 


dium phosphate, 42 

Bilharziasis : See Schistosomiasis 

Biliary Tract: See Liver 

Biopsies, needle, of liver, 832 

Bismuth and Bismuth Compounds, 
See Hemoglobinuria 

Bland, E. F.: Cardiovascular diseases; re- 
view of significant publications from 
January 1944 to June 1947, 209, 397 

Blindness; temporal arteritis; review of 
literature and report of 5 additional cases, 
43 


Therapy : 


Blood: See also Leukocytes 
calcium; association of spontaneous hypo- 
glycemia with hypocalcemia and electro- 
cerebral dysfunction, 184 
calcium; primary systemic amyloidosis 
simulating constrictive pericarditis with 
steatorrhea and hyperesthesia, 342 
changes in viscosity of, 90 
cholesterol; plasma lipids in primary (xan- 


thomatosis) and in secondary hypercho- 
lesteremia ; effect of lipotropic substances, 
859 

Circulation : See also Arteries; Heart; 
Veins; etc. 


effect of lanatoside C on cir- 
culation of patients with congestive 
failure; study using catheterization of 
right side of heart, 282 

circulation; renal arteriovenous anasto- 
moses in rabbits, dogs and human sub- 
jects, 115 

coagulation: thromboplastic action, 89 

Diseases: See Anemia; Leukemia; etc. 

fats and lipoids; plasma lipids in primary 
(xanthomatosis) and in secondary hy- 
percholesteremia ; effect of lipotropic sub- 
stances, 859 

oxygen; impairment of pulmonary function 
in poliomyelitis; oximetric studies in 
patients with spinal and bulbar types, 
649 

pressure, high; apical systolic murmur, 518 

pressure, high; hypertension and hyperten- 
sive heart disease, 232 

pressure, high; studies on hypertension ; 
mechanism of fall in arterial pressure 
produced by high spinal anesthesia in 
patients with essential hypertension, 352 

pressure, pulmonary arterial, regulation of, 
162 

proteins; food protein consumption in glo- 
merulonephritis ; effect on proteinuria and 
concentration of serum protein, 612 

prothrombin; hypoprothrombinemia; effect 
of transfusions of blood fortified by ad- 
ministration of vitamin K to donors, 131 

sugar; association of spontaneous hypogly- 
cemia with hypocalcemia and _ electro- 
cerebral dysfunction, 184 


circulation ; 
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Blood—Continued 
sugar; hypoglycemia after gastric resec- 
tion, 593 
transfusion; hypoprothrombinemia; effect 
of transfusions of blood fortified by ad- 
ministration of vitamin K to donors, 131 


Vessels: See Arteries; Periarteritis; Veins; 
etc. 
Body, Mind and Body: See Mind, body and 
min 
Bones: See also under names of bones 
marrow; acute megakaryocytic leukemia, 
73 
Boox REvVIEws: 
Adolescent Sterility ; M. F. Ashley- 
Montagu, 429 
Advances in Internal Medicine; W. Dock 
and I. Snapper, 600 


Advances in Pediatrics; S. Z. Levine and 
others, 603 
Annual Review 
Atlas of Cardiovascular 
Treiger, 890 
Chest: Handbook 
L. G. Rigler, 247 
Clinical Hematology; M. M. Wintrobe, 425 
Compleat Pediatrician; W. C. Davison, 426 
Cor pulmonale: Congreso Nacional de 
Cardiologia; Ponencia; J. Codina-Altés, 


of Physiology, 426 
Diseases; I. J. 


of Roentgen Diagnosis; 


Dentistry: An Agency of Health Service; 
M. W. Carr, 890 

Dermatologic Clues to 
H. T. Behrman, 247 

Diagnosis and Treatment of 
Asthma; L. N. Gay, 247 

Diagnosis and Treatment of Diarrheal Dis- 
eases; W. Z. Fradkin, 247 

Diagnostic electrocardiographique; A. Jouve, 
J. Senez and J. Pierron, 425 

Electrocardiografia clinica con estudio de 
derrivaciones unipolares; 8S. A. Mena, 


Internal Disease ; 


Bronchial 


244 

Essentials of Medicine; C. P. Emerson Jr. 
and J. E. Taylor, 888 

Estudio critico del tratamiento médico de 
la insuficiencia cardiaca; B. Moia, 430 

Experimental Catatonia: General Reaction- 
Form of Central Nervous System and Its 
Implications for Human Pathology; H. 
H. de Jong, 601 

Eye Manifestations of Internal Diseases; 
I. S. Tassman, 113 

Foot and Ankle: Their Injuries, Diseases, 
Deformities and Disabilities; P. Lewin, 
603 
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sorption og assimilation; K. Kjerulf- 
Jensen, 427 

Fundamentals of Clinical Neurology; H. H. 
Merritt, F. A. Putnam and T. J. Putnam, 


425 
Gynecology, with Section on Female 
Urology; L. R. Wharton, 422 
Health Insurance in United States; N. 
Sinai, 246 

History of American Medical Association, 


1847 to 1947; M. Fishbein, 245 

Hospital Care in United States; Commission 
on Hospital Care, 601 

Internal Medicine in General Practice; R. 
P. McCombs, 602 

Intracranial Complications of Ear, Nose 
and Throat Infections; H. Brunner, 424 

Jaundice: Its Pathogenesis and Differential 
Diagnosis; E. R. Movitt, 602 

Kompendium der parasitischen Wurmer in 
Menschen; H. A. Kreis, 604 

Las neumopatias aceitosas: Estudio clinico 
y experimental; M. S. Dreyer, 246 

Lehrbuch der Urologie; J. Minder, 114 

Leprosy; L. Rogers and E. Muir, 423 

Maladies et syndromes rares ou peu connus; 
A. Aimes, 603 
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Management of Obesity; L. Pelner, 888 
Mental Mischief and Emotional Conflicts; 
W. S. Sadler, 421 
Methods of Diagnosis; L. 
E. H. Hashinger, 889 
Narco-Analysis: New Technique in Short- 
Cut Psychotherapy; Comparison with 
Other Methods and Notes on the Bar 
biturates; J. S. Horsley, 113 
Nature of Disease up to Date: Outline of 
Unitary Theory: J. E. R. McDonagh, 112 
Nogle respirationsfysiologiske undersozelset 
ved lungetuberkulose: Thoracoplastikkens 
indflydelse paa lungevolumen den alveo- 
laere ventilation belyst ved fractioneret 
alveoleluftanalyse; U. Gad, 599 
Office Endocrinology: R. B. Greenblatt, 114 
Osteotomy of Long Bones; H. Milch, 603 
Penicillin in Syphilis; J. E. Moore, 422 
Pharmakologie als theoretische Grundlage 


Clendening and 


einer rationellen Pharmakotherapie; K 
O. Moller, 425 

Physical Chemistry of Cells and Tissues: 
R. Hoéber, 429 

Practical Emulsions, Including Symposium 


on Emulsifying Agents and Emulsions in 
Industry ; H. Bennett, 599 

Practical Nurse; D. Deming, 604 

Principles and Practice of Medicine; H. A 
Christian, 423 

Principles and Practice of Tropical Medi- 
cine; L. E. Napier, 426 

Principles of Hematology; R. L. Haden 
890 


Quantitative Clinical Chemistry: Interpre- 
tations; J. P. Peters and D. D. Van 
Slyke, 112 . 

Quimioterapia antiinfecciosa en medicina 
interna (sulfamidas-penicilina), 889 
Recent Advances in Clinical Pathology; S 

C. Dyke and others, 888 
Science and Scientists in Netheriands In- 


dies; P. Honig and F. Verdoorn, 428 
Surgical Pathology; W. Boyd, 890 
Synopsis of Allergy; H. L. Alexander, 604 


Techniques and Procedures of Anesthesia ; 
J. Adriani, 424 

Textbook of Medical Treatment; edited by 
D. M. Dunlop, L. 8S. P. Davidson and J 
W. McNee, 114 

Trichomonas Vaginalis and Trichomoniasis ; 

E. Trussell, 604 

Tumores y seudotumores de la mama; J 
Moreno, 424 

Whither Medicine: From Dogma to Science’ 
A. Fidler, 245 


Books, neuropsychiatric, review of, 
Bouillaud’s Disease: See Rheumatic 
Bowels: See Intestines 
Brain: See also Lenticular 
association of spontaneous 
with hypocalcemia and 
dysfunction, 184 
Brannon, E. 8.: Effect of lanatoside C on 
circulation of patients with congestive 
failure; study using catheterization of 
right side of heart, 282 
Bright’s Disease: See Nephritis 
Bronchi, Diseases: See Bronchitis; 
pneumonia 
Bronchitis; thrombosis as 
internal diseases, 126 
Bronchopneumonia: See also Pneumonia 
pneumonia associated with acute salmonel- 
losis ; report of cases of salmonella bron- 
chopneumonia and 14 cases of interstitial 
pneumonia, 476 


381 
Fever 


Nucleus; ete. 


hypoglycemia 
electrocerebral 


Broncho- 


complication of 


thrombosis as complication of internal 
diseases, 126 
Bruger, M.: Plasma lipids in primary 


(xanthomatosis) and in secondary hyper- 
cholesteremia; effect of lipotropic sub- 
stances, 859 
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Bubo, Climatic : See Lymphogranuloma 
Venereum 

Bunnell-Paul Test: See Mononucleosis, In- 
fectious 


Buser, J. W.: Gastroenterology; review of 


literature from July 1946 to July 1947, 
534, 746 

Butt, H. R.: Hypoprothrombinemia ;_ effect 
of transfusions of blood fortified by ad- 





ministration of vitamin K to donors, 
131 

Calcification: See Pancreas 

Calcium in Blood: See Blood, calcium 

Callaway, C. P.: Adenomas of adrenal cor- 
tex, 37 

Cancer: See also Adenocarcinoma; Sarcoma ; 
and under names of organs and _ re- 
gions, as Anus; Appendix; Cecum; Eso- 
phagus; Liver; Stomach; etc. 

and syphilis, 103 
Carbohydrate metabolism; metabolic stud- 





acidosis; effect of ad- 
sodium phosphate, 42 


ies in diabetic 
ministration of 


Carbuncle, Renal See Nephritis 
Carcinoid: See Appendix 
Carcinoma : See Cancer 
Cardiospasm : See under Stomach 
Cardiovascular Diseases: See also Arteries; 
Heart 
other cardiovascular conditions, 407 
review of significant publications from 
January 1944 to June 1947, 209, 397 
Cardiovascular System: See Arteries; Heart; 


etc. 
Catheterization: See Heart 
Cecum, carcinoma, 784 


diseases 


ulcer, 776 
Cells: See also Tissue; etc 
cytologic elements of gastric fluid in 
patients with gastric cancer, 563 
gastric cytology, 548 
Cerebrospinal Fever See Meningitis 
Cerebrum: See Brain 
Chemotherapy: See under names of diseases 


and chemotherapeutic agents, as Crypto- 
is; Endocarditis; Penicillin; Peri- 









coccos 

tonit Syphilis; etc. 
Children; child psychiatry, 389 
Cholesteremia: See Blood, cholesterol 
Cholesterol: See Lipoids 

in Blood: See Blood, cholesterol 

Choline and Choline Derivatives, Therapy: 

See Asthma 
Cigarets: See Tobacco 
Circulation: See Blood, circulation 


Circulatory System: See Blood, circulation; 
Heart 
Circumcision 


Cirrhosis : 


and venereal diseases, 108 


See under Liver 








Cobb, S.: Review of neuropsychiatry for 
1947, 381 

Coccygodynia: See Coccyx 

Coccyx, miscellaneous conditions of, 787 


complicated 
review of 


Addison’s disease 
pregnancy ; 


Cohen, M.: 
by toxemia of 


literature, 879 
Cohen, M. E.: Neurocirculatory asthenia, 
anxiety neurosis or effort syndrome, 260 
Cold; immersion hypothermia, 109 
paroxysmal hemoglobinurias, 630 
periarteritis nodosa produced by, 724 
Colitis, ulcerative, 778 
ulcerative, psychogenesis and psychotherapy 
of, 780 
Colon: See also Cecum; Gastrointestinal 
Tract; Intestines 
dilation; megacolon, 775 
functional disorders, 776 
hepatodiaphragmatic interposition, 775 
Inflammation: See Colitis 
parasympathetic innervation, 774 
polyps, 783 
submucous lipoma, 784 
Colostomy, management of, 786 
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Commons, R. R.: Adenomas of adrenal cor- 
tex, 37 
Communicable Diseases: 


Syphilis; etc 


See Meningitis; 


Complement Fixation: See Psittacosis; Was- 
sermann Reaction 

Condylomata acuminata, 106 

Congo Red, allergic reactions to, 737 

Congress: See Societies 

Constitution: See under Asthma 


article by Dr. Clifford H. 
Peters and his associates entitled ‘‘Neu- 
rologic Manifestations of Infectious 
Mononucleosis, with Special Reference to 


Correction in 


the Guillain-Barré Syndrome” (Arch. Int. 
Med. 80:366 [Sept.] 1947), 111 

Crosby, R. C.: Temporal arteritis; review 
of literature and report of 5 additional 
eases, 431 

Cryptococcosis; report of case and experi- 


mental studies, 1 


Cysts: See under names of organs and re- 
gions, as Duodenum; Intestines; Rectum 

Cytochrome C therapy of tissue anoxia in 
case of hepatolenticular degeneration, 
485 

Cytology: See Cells 

DaCosta’s Syndrome: See Asthenia 

D’Albora, J. B.: Pneumonia associated with 
acute salmonellosis; report of case of 
salmonella bronchopneumonia and 14 
cases of interstitial pneumonia, 476 


Daniels, W. B.: Meningococcic bacteremia, 


145 
Dashiell, G. F.: Carcinoma of pancreas; diag- 
nostic criteria, 173 
Gastroenterology; review of literature 
July 1946 to July 1947, 534, 746 
Davidsohn Technic: See Mononucleosis, 
fectious 
Davis, D. . 
tions in 


from 
In- 


J. Complement fixation reac- 
psittacosis, 623 

DDT: See Dichlorodiphenyltrichloroethane 
Defectives: See Feeblemindedness 
Degeneration, Amyloid: See Amyloidosis 





Hepatolenticular: See Lenticular Nucleus 
Delevett, A. F.: Plasma lipids in primary 
(xanthomatosis) and in secondary hyper- 
cholesteremia; effect of lipotropic sub- 
tances, 859 
Dementia Paralytica; blood serologic tests 
after malaria therapy, 97 
Dentition: See Teeth 
Dermatitis: See also Eczema 
exfoliative, 89 
exfoliative; periarteritis nodosa; case of 
fatal exfoliative dermatitis resulting from 
“dilantin sodium” sensitization, 605 
lipomelanotic reticular hyperplasia of 
lymph nodes; report of 6 cases, 19 





See Addison’s Disease 
Barbital and Barbital 


Desoxycorticosterone : 

Desoxyephedrine: See 
Derivatives 

de Takats, G 
hyperemia in 


Place of intermittent venous 
treatment of obliterative 


vascular disease, 292 
See Blood sugar; Carbohydrates; 


Dextrose : 


etc. 
Diabetes Mellitus: See also Blood sugar 
and peptic ulcer, 580 
insulin allergy; treatment 
antagonists, 316 

metabolic studies in 
fect of administration 
phate, 42 

Diarrhea: See also Dysentery 
among troops of World War II, 788 
parasitic and diarrheal diseases, 762 
Tropical: See Sprue 

Dichlorodiphenyltrichloroethane, 


with histamine 


diabetic acidosis; ef- 
of sodium phos- 


allergic re- 


actions to, 738 
Dicumarol: See Thrombosis 
Digestive System: See Gastrointestinal Tract; 
Intestines; Pancreas; Stomach; etc. 
Dilantin Sodium: See Diphenylhydantoinate 
Diodrast: See Kidneys, tests 
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Diphenhydramine Hydrochloride: See Hemo- 
globinuria 

Diphenylhydantoinate; periarteritis nodosa; 
case of fatal exfoliative dermatitis re- 
sulting from ‘‘dilantin sodium” sensitiza- 
tion, 605 

Diphtheria; complete 
in diphtheritic 


atrioventricular block 
myoearditis; report of 


case with serial  electrocardiographic 
tracings, 9 
Diuresis and Diuretics; intravenous admin- 


istration of mercurial diuretics in man; 


immediate effect on  electrocardiogram, 
137 
mercurial diuretics, 239 
Diverticula : See Duodenum; Esophagus; 


Intestines ; Stomach; etc. 
Donath-Landsteiner Reaction: See 
globinuria 
Donors: See Blood, transfusion 
Dowling, H.: F.: Effect of prophylactically 
administered penicillin on incidence of 
bacteremia following extraction of teeth; 
results in patients with healed rheumatic 
and bacterial endocarditis, 868 
Drugs, allergy, 739 
antihistaminic, 704 
antihistaminic, untoward effects of, 710 
in treatment of asthma, 728 
in treatment of heart disease, 414 
nausea and emotions; effect on stomach, 
s4c 


Hemo- 


549 

various, effect on experimental asthma, 
713 

Duodenum, aberrant pancreas, 597 


anatomic variations, 596 

cysts, 598 

diverticula, 597 

experimental duodenal 

injuries, 597 

maligant tumors, 598 

septum, 597 

Ulcer: See Peptic Ulcer 
Dysentery: See also Diarrhea 

Amebic: See Amebiasis 

bacillary, 764 

bacillary and amebic, 762 


pouch, 597 


Eczema, 742 
and essential fatty acids, 743 
Electrocardiogram: See Heart, 
ography 
Edson, J. N.: Pneumonia associated with 
acute salmonellosis; report of case of 
salmonella bronchopneumonia and 14 
cases of interstitial pneumonia, 476 
Education; orientation course in allergy, 420 
Effort Syndrome: See Asthenia 
Elam, J. 0O.: Impairment of pulmonary 
function in poliomyelitis; oximetric stud- 
ies in patients with the spinal and bulbar 
types, 649 
Embolism: See Thrombosis 
Emotions and their effect on urinary ex- 
cretion of glycogenic corticoid hormones, 
701 
drugs and nausea; effect on stomach, 549 
psychogenesis and psychotherapy of ulcera- 
tive colitis, 780 
Emphysema, pulmonary; bullous emphysema, 
727 





electrocardi- 


Endamoeba Histolytica: See Amebiasis 
Endocarditis, bacterial, 227 
effect of prophylactically administered 
penicillin on incidence of bacteremia fol- 
lowing extraction of teeth; results in 
patients with healed rheumatic and bac- 
terial endocarditis, 868 


subacute bacterial, mixed infection in; 
report of 2 cases, 334 





Endocrine Therapy: See under names of 
glands and hormones, as Adrenal Prepa- 
rations; Insulin; etc. 

Enteritis: See Colitis; Diarrhea; Dysentery ; 
Intestines, diseases; etc. 

Enterorrha: ta : See Gastrointestinal 
hemorrhage 


Tract, 





Enzymes, effect of smoking on, 747 
Eosinophils: See also Leukocytes 
periarteritis nodosa (Loeffler’s syndrome), 
722 





tropical eosinophilia and asthma [treated 
with arsenic compound], 726 
Ephedrine and Ephedrine Derivatives: See 
Asthma 


Epidermis: See Skin 
Epilepsy, abdominal, 789 
Epinephrine : See Adrenal 
Asthma 
Erythremia: See Polycythemia 
Erythrocytes: See Anemia; Hemolysis; Poly- 
cythemia ; etc. 
Esophagus, carcinoma, 540 
cardioesophageal relaxation, 540 
congenital atresia, 537 
diverticula, 539 
esophagogastroscope, 537 
foreign bodies in, 538 
leiomyomas, 542 
peptic ulcer, 539 
perforation, 
scleroderma, 540 
spontaneous rupture, 538 
stricture, 539 
Evoy, M. ; Place of intermittent venous 
hyperemia in treatment of obliterative 
vascular disease, 292 
Exophthalmos and thiouracil therapy, 364 
Extremities, blood supply; place of intermit- 
tent venous hyperemia in treatment of 
obliterative vascular disease, 292 
Paraly: See Poljomyelitis 


Preparations ; 












Association of spontaneous 
hypoglycemia with hypocalcemia and 
electrocerebral dysfunction, 184 

Fat: See Acid, fatty; Lipoids 

Favre-Nicolas Disease: See 


Fabrykant, M.: 


Lymphogranu 


loma Venereum 
Feces, fat in; primary systemic amyloidosis 
simulating constrictive pericarditis with 


steatorrhea and hyperesthesia, 342 
fat in; steatorrhea and sprue, 751 
Feeblemindedness ; causes of mental deficiency, 
387 
Feet: See Foot 





Feldman, M., Jr.: Massive picrotexin ther- 
apy in treatment of acute barbiturate 
poisoning, 690 

Ferraro, L. R.: Pheochromocytoma’ with 
symptoms of epinephrine shock; report 
of se, 79% 

Fever See also Malaria; Typhoid; Typhus, 


etc. 
febrile reactions, 88 
Glandular: See Mononucleosis, Infectious 
Rheumatic: See Rheumatic Fever 
therapy, biochemical studies during, 94 
Fibrosarcoma, retroperitoneal, 788 
Findley, J. W., Jr.: Primary emic amy- 
loidosis simulating constrictive peric: 
ditis with steatorrhea and hyperesthesia, 
342 
Fingers and_ Toes, 
Arachnodactyly 
place of intermittent venous hyperemia in 
treatment of obliterative vascular dis- 
ease, 292 
Fisher, M. M.: Thrombosis of inferior vena 
cava due to hypernephroma, 465 
Fistuia, gastrocolic, 558 
Food: See also Vitamins; etc. 
poisoning, 763 
poisoning; pneumonia associated with acute 
salmonellosis; report of case of salmon- 
ella bronchopneumonia and 14 cases of 
interstitial pneumonia, 476 
Foot; place of intermittent venous hyperemia 
in treatment of obliterative vascular dis- 
ease, 292 
si yaws and syphilis, 103 
Metabolic studies in diabet'r 
effect of administration of 
phosnhate, 42 











Abnormalities : See 


acidosis ; 
sodium 
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Freezing: See Cold 


Frei Reaction: See Lymphogranuloma Ve- 
nereum 

Friderichsen-Waterhouse Syndrome: See Ad- 
renals, hemorrhage 

Frustration as causative factor in asthma, 
701 

Fungi: See also Actinomycosis; etc. 

mold allergy, 741 


Gambill, E. E.: Pancreatic calcification; 
study of clinical and roentgenologic data 








om 39 cases, 301 
Gastrectomy: See Stomach, cancer 
Gastric Juice: See under Stomach 
Gastric Ulcer: See Peptic Ulcer 
Gastritis: See Stomach 
Gastroenteritis: See Dysentery; Food, poi- 
soning; Gastrointestinal Tract 
Gastroenterology, books on, 536 
military, 788 
review of literature from July 1946 to 
July 1947, 534, 746 
Gastrointestinal Tract: See also Colon; In- 
testines; Rectum; Stomach; etc. 
allergy, 789 
diseases, relationship of trauma to, 788 
gas, 747 
hemorrhage, massive, in peptic ulcer, 586 


hemorrhage, with meningococcic meningitis, 
790 
preoperative and postoperative care, 787 


Gastroscopy: See under Stomach 
General Paralysis: See Dementia Paralytica 
Genitals: See also under names of genitals, 
as Penis; etc. 
tuberculosis, 104 
ulcers; Behcet’s syndrome, 105 
Geriatrics: See Old Age 
Gianquinto, P. J.: Pneumonia associated 
with acute salmonellosis; report of case 
of salmonella bronchopneumonia and 


14 cases of interstitial pneumonia, 476 
Gilbert, T.: Cytochrome C therapy of tissue 


anoxia in case of hepatolenticular de- 
generation, 485 

Glands: See under names of glands, as 
Adrenals; Lymph Nodes; etc. 


Glandular Fever: See Mononucleosis, Infec- 
tious 
Globulin, in Blood: See Blood, proteins 
Glomerulonephritis : See Nephritis, glomerular 
Glycemia: See Blood sugar 
Glycosuria: See Diabetes Mellitus 
Goiter: See also Thyroid 
exophthalmic; exophthalmos and thiouracil 
therapy, 364 
Granulocytopenia ; 
and leukopenia 
zamine,”’ 711 
Granuloma, Malignant: 
ease 
Schistosomal: See Schistosomiasis 
Tropicum: See Frambesia 
Venereal: See Lymphogranuloma Venereum 
Gregory, R.: Studies on hypertension; mech- 
anism of fall in arterial pressure pro- 
duced by high spinal anesthesia in pa- 
tients with essential hypertension, 352 
Grip: See Influenza 
Gullickson, G.: Impairment of pulmonary 
function in poliomyelitis; oximetric stud- 
ies in patients with spinal and bulbar 
types, 649 


agranulocytosis, 89, 329 
due probably to ‘“pyriben- 


See Hodgkin’s Dis- 


Haemophilus Influenza: See Influenza 
Haff Disease: See Hemoglobinuria 
Hamburger, R. J.: Immersion hypothermia, 


Ha‘nrick, J. G.: Acute megakaryocytic leu- 
kemia, 7 
Hay Fever: See also Anaphylaxis and Al- 
lergy; Rhinitis, vasomotor 
mold allergy, 741 
pollen tolerance, 741 
results of treatment for, 706 
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Hay Fever—Continued 
results of treatment with benadryl, 707 


review of literature on, 740 
Health: See Public Health 
Heart: See also Blood, circulation; etc. 


abnormalities ; congenital heart disease, 218 
block, complete atrioventricular, in diph- 
theritic myocarditis; report of case with 





serial electrocardiographic tracings, 9 
Diseases: See also Cardiovascular Dis- 
eases; Endocarditis; Myocarditis; Peri- 
carditis ; etc. 
iseases, Congenital: See Heart, abnor- 
malities 
diseases, coronary, 397 


diseases; effect of lanatoside C on circu- 
lation of patients with congestive fail- 
ure; study using catheterization of right 
side of heart, 282 

diseases; hypertension 
heart disease, 232 : 

diseases ; thrombosis as complication of in- 
ternal diseases, 126 

electrocardiography and roentgenology, 410 

electrocardiography; intravenous adminis- 
tration of mercurial diuretics in man; 
immediate effect on _ electrocardiogram, 


and hypertensive 





vf 
failure; physiologic aspects and treatment, 
212 


mercurial diuretics, 239 
murmers; apical systolic murmur, 518 
pulmonary disease, 405 
Valve: See Mitral Valve 
Heat; tropical anhidrotic asthenia; its defi- 
nition and relationship to other heat dis- 
orders, 799 
Heine-Medin Disease : 
Hematology: See Blood 
Hemingway, A.: Impairment of pulmonary 
function in poliomyelitis; oximetric stud- 
ies in patients with spinal and bulbar 
types, 649 
Hemoglobin and Hemoglobin Compounds: See 
Anemia; Blood; Hemoglobinuria; Hemo- 
lysis 
Hemoglobinuria, paroxysmal cold, 630 


See Poliomyelitis 


spontaneous myohemoglobinuria in man; 
description of case with recurrent at- 
tacks, 249 


See Hemolysis 


Hemolysins : 
paroxysmal cold hemoglobinurias, 


Hemolysis ; 


630 

Hemophilus’ Parainfluenza: See Influenza 

Hemopoietic System, Diseases: See Anemia; 
Leukemia ; etc. 

Hemorrhage : See Adrenals, hemorrhage; 
Gastrointestinal Tract, hemorrhage; In- 
testines, hemorrhage; etc. 

Hemostasis: See Blood, coagulation; etc. 

Heparin: See Bronchitis; Thrombosis; Urine, 
suppression 

Hepatitis: See Hepatitis, Infectious; Jaun- 
dice; Liver 


Hepatitis, Infectious, cirrhosis following; re- 
port of 5 cases, in 2 of which there was 


superimposed primary liver cell carci- 
noma, 666 
Heredity: See Asthma 


Herpes; primary herpetic vulvovaginitis, 107 
Herxheimer Reaction: See Syphilis 
Hirsh, H. L.: Effect of prophylactically 
administered penicillin on incidence of 
bacteremia following extraction of teeth; 
results in patients with healed rheumatic 
and bacterial endocarditis, 868 
Histamine; antihistaminic drugs, 704 
are new drugs truly antihistaminic? 712 
effect of various drugs on experimental 


716 


asthma, 713 


insulin allergy; treatment with histamine 
anlagonists, 316 
release, 698 702 


untoward effects of antihistaminic drugs, 
710 
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Hodgkin’s Disease; heterophile antibody titer 
in diseases other than infectious mono- 
nucleosis, 328 

Hoffman, C. R.: Periarteritis nodosa; case 
of fatal exfoliative dermatitis resulting 
from ‘‘dilantin sodium” sensitization, 605 

Holliday, R. W.: Disregarded seedbed of 
tubercle bacillus, 501 

Hormones: See Adrenal Preparations; 
sulin; eic. 

Hypercholesteremia: See Blood, cholesterol 

Hyperemia, intermittent, venous; place in 
treatment of obliterative vascular disease, 


292 


Hyperesthesia and steatorrhea with primary 
systemic amyloidosis simulating constric- 
tive pericarditis, 342 

Hyperinsulinism: See under Insulin 

Hypernephroma, thrombosis of inferior vena 


In- 


cava due to, 465 
Hyperparathyroidism: See under Parathy- 
roid 
Hyperthermia: See under Fever 
Hyperplasia: See Lymph Nodes 
Hyperpyrexia: See Fever 
Hypertension: See Blood pressure, high 
Hyperthyroidism : See Thyroid 
Hypoglycemia: See Blood sugar 
Hypophysis: See Pituitary Body 
Hypoprothrombinemia: See Blood, coagula- 
tion 
Hypothermia: See Cold 
Hypoxia: See Oxygen, deficiency 
Icterus: See Jaundice 
Idiosyncrasy: See Anaphylaxis and Allergy 
lleitis: See Intestines, diseases 
Tleostomy: See Intestines 
Ileum: See Intestines 


Infantile Paralysis: See Poliomyelitis 
Infection: See Bacteremia; and under names 
of bacteria, as Gonococci; Meningococci; 
Staphylococci; Streptococci; ete. 
Influenza: mixed infection in subacute bac- 
terial endocarditis; report of 2 cases, 334 
allergic reactions to influenza vaccine, 736 
Ingegno, A. ! Pneumonia associated with 
acute salmonellosis; report of case of 
salmonella bronchopneumonia and 14 cases 
of interstitial pneumonia, 476 
Inguinal Glands: See Lymph Nodes 
Injections: See also Blood, transfusion 
intravenous ; mercurial diuretics, 239 
Insulin: See also Diabetes Mellitus 


allergy; treatment with histamine antagon- 
ists, 316 

shock in treatment of asthma, 730 

Intestines: See also Cecum; Colon; Duoden- 

um; Gastrointestinal Tract; Rectum 

absorption, 747 

benign and malignant tumors, 760 

congenital stenosis, 748 

cysts; pneumatosis intestinalis, 761 

Diseases: See also Diarrhea; Dysentery 

diseases, regional ileitis, 749 

diverticula ; diverticulosis and diverticulitis, 
ade 

diverticula, Meckel’s, 748 


enteric infections, 762 
gastroileostomy, 557 
hemorrhage, due to high altitude, 749 
— lipodystrophy (Whipple’s disease), 
56 
Intussusception : 
motility, 746 
necrosis, 760 
obstruction, 757 
parasites, 765 
parasitic and diarrheal diseases, 762 
perforation of ileum, 749 
rupture of jejunum, 749 
small, 746 
tuberculosis, 750 
volvulus of cecum, 
Intussusception, 756 


See Intussusception 


777 
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Iodine and Iodine 
Kidneys, tests 
allergic reactions to iodized oil, 737 
Islands of Langerhans: See Pancreas 
Itching: See Pruritis 


Compounds: See also 


James, D. F.: Cirrhosis following infectious 
hepatitis ; report of 5 cases, in 2 of which 
there was superimposed primary liver cell 
carcinoma, 666 

Jaundice, 89 

cirrhosis following infectious hepatitis; re- 
port of 5 cases, in 2 of which there was 
superimposed primary liver cell carcinoma, 
666 

in malaria, 95 

Jawetz, E.: Dynamics of action of penicillin ; 
time-dose relationship in human strepto- 
coccic disease, 203 


Jejunum: See Intestines 

Ulcer: See Peptic Ulcer 
Johnson, R. E.: Neurocirculatory asthenia, 
anxiety neurosis or effort syndrome, 260 

Journals: See Periodicals 


Kallner, S.: Thrombosis as complication of 
internal diseases, 126 
Kaplan, N. 0.: Metabolic 
acidosis; effect of 
sodium phosphate, 42 
Kerr, W. J.: Spontaneous myohemoglobin- 
uria in man; description of case with re- 
current attacks, 249 
Kidneys, Diseases: See Nephritis; 
renal arteriovenous anastomoses in 
dogs and human subjects, 115 
tests; allergic reactions to 
(‘‘diodrast’”), 737 
thrombosis of inferior 
hypernephroma, 465 
Kirsner, J. B.: Chronic recurrent pancreatitis 
clinical study of 20 cases, 56 
Gastroenterology ; review of literature 
July 1946 to July 1947, 534, 746 
Klein, S. P.: Insulin allergy; treatment with 
histamine antagonists, 316 
Kreutzer, F. L.: Spontaneous myohemoglobin- 
uria in man; description of case with 
recurrent attacks, 249 
Kussmaul-Maier’s Disease: 
nodosa 


studies in diabetic 
administration of 


etc. 

rabbits 
iodopyracet 
due to 


vena cava 


from 


See Periarteritis 


cirrhosis 
reticular 
report 


Laennec’s Disease: See Liver, 
Laipply, T. C.: Lipomelanotic 
perplasia of lymph nodes; 
cases, 19 
Lanatoside C: See 
Landsteiner-Donath 
binuria 
Langerhans’ Islands: See under Pancreas 
Legs: See Extremities; Foot 
Lenticular Nucleus, degeneration; cytochrome 
C therapy of tissue anoxia in case of 
hepatolenticular degeneration, 485 
Leukemia, lymphatic, 329 
monocytic, 330 
myelogenous, 330 
Leukocytes: See also Eosinophils; Leukemia ; 
Mononucleosis, Infectious; etc. 
count; leukopenia and granulocytopenia due 
probably to “pyribenzamine,”’ 711 
count; tropical anhidrotic asthenia; its 
definition and relationship to other heat 
disorders, 799 
Leukocytosis: See Leukocytes, count 
Leukopenia: See Leukocytes, count 
Levin, W. C.: Studies on hypertension ; mech- 
anism of fall in arterial pressure produced 
by high spinal anesthesia in patients with 
essential hypertension, 352 
Liljestrand, G.: Regulation of pulmonary 
arterial olood pressure, 162 
Lindert, M. C. F.: Needle biopsy of liver, 832 
Lipids: See Acid, fatty; Lipoids 
Lipodystrophy, intestinal (Whipple’s disease), 
756 


hy- 
of 6 


Heart, 
Reaction : 


diseases 


See Hemoglo- 
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Lipoids, metabolism; plasma lipids in primary 
(xanthomatosis) and in secondary hyper- 


cholesteremia; effect of lipotropic sub- 
stances, 859 
Lipoma, retroperitoneal, 788 
submucous, of colon, 784 
Literature: See Books; Periodicals 
Liver, cirrhosis following infectious hepatitis ; 


report of 5 cases, in 2 of which there was 
superimposed primary liver cell carcinoma, 


666 

Diseases: See Hepatitis, Infectious; Jaun- 
dice 

function tests; tests of hepatic function 


during therapeutic malaria, 95 
hypoprothrombinemia; effect of transfusions 
of blood fortified by administration of 
vitamin K to donors, 131 
needle biopsy of, 832 
Loeffler Syndrome: See 
pathology 
Lugol’s Solution; exophthalmos and thiouracil 
therapy, 364 
Lungs: See also Respiration; etc. 
lobar adenocarcinoma simulating pneumon- 
ia; report of 2 cases, 369 


Eosinophils; Lungs, 


pathology; periarteritis nodosa (Loeffler’s 
syndrome), 722 
pulmonary heart disease, 405 


Lymph Nodes: See also Leukemia, lymphatic; 


Mononucleosis, Infectious; etc. 
lipomelanotic reticular hyperplasia of; re- 
port of 6 cases, 


lipomelanotic reticular hy- 
lymph nodes; report of 6 


Lymphoblastoma ; 
perplasia of 
cases, 19 

Lymphogranuloma, Hodgkin’s: 
Disease 

Inguinale: See Lymphogranuloma Venereum 

Lymphogranuloma Venereum, 782 

Lymphoma: See Hodgkin's Disease 

Lymphopathia Vcnereum: See Lymphogranu- 
loma Venereum 


See Hodgkin’s 


McDonald, J. B.: Acute megakaryocytic leuke- 


mia, 73 
Mackenzie Test: See Hemoglobinuria 
Macroglossia: See Tongue, diseases 


Magath, T. B.: Hypoprothrombinemia; effect 
of transfusions of blood fortified by ad- 
ministration of vitamin K to donors, 131 

Maier-Kussmaul’s Disease: See Periarteritis 
nodosa 

Maimon, S. N.: Chronic recurrent pancrea- 
titis; clinical study of 20 cases, 56 

Malaria, allergy in, 96 

jaundice in, 95 

purpura in, 96 

therapeutic, of foreign origin, 93 

therapeutic, tests of hepatic function during, 
95 

therapeutic; thiobismol in therapeutic quar- 
tan malaria, 97 

therapy, 93 

therapy, blood serologic tests after, 97 

Malformations: See under diseases, organs 
and regions 


Mapharsen: See Hemoglobinuria 
Marfan’s Syndrome: See Arachnodactyly 
Marriage; premarital serologic tests for 


syphilis, 102 
Massey, F. C.: Complete atrioventricular block 
in diphtheritic myocarditis; report of case 
with serial electrocardiographic tracings,9 
Master, A. M.: Apical systolic murmur, 518 
Meckel’s Diverticulum : See Intestines, divertic- 
ula 
Medical Societies: See Societies 
Medicine, Military: See Military Medicine 
Naval: See Naval Medicine 
Psychosomatic: See Mind, body and mind 
Medin-Heine Disease: See Poliomyelitis 
Medlar, E. M.: Disregarded seedbed of tuber- 
cle bacillus, 501 
Megacolon: See Colon, dilatation 
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Megakaryocytes: See Bones, marrow 
Melanin; lipomelanotic reticular hyperplasia 
of lymph nodes; report of 6 cases, 19 

Meningitis: See also Meningococci 
meningococcic, with hemorrhage, 790 

Meningococci: See also Meningitis 
meningococeic bacteremia, 145 


Menstruation; effects of penicillin on men- 
strual function, 90 

Mental Diseases: See Feeblemindedness : 
Neuroses and Psychoneuroses; Psychi- 
atry; etc. 

Meralluride: See Mercury 


Mercurophylline: See Mercury 


Mercury, 97 
intravenous 


administration of mercurial 


diuretics in man; immediate effect on 
electrocardiogram, 137 
mercurial diuretics, 239 


Merrill, A.: Effect of prophylactically admini- 
stered penicillin on incidence of bacter- 
emia following extraction of teeth; results 
in patients with healed rheumatic and 
bacterial endocarditis, 868 

Mersalyl: See Mercury 

Metabolism: See Carbohydrates, metabolism ; 
Lipoids, metabolism 


Metrazol: See Barbital and Barbital Deriv- 
atives 

Micrococcus: See Bacteria 

Miliaria; tropical anhidrotic asthenia; its 


definition and relationship to other heat 
disorders, 799 
Military Medicine: 
etc. 
amebiasis, 766 
apical systolic murmur, 518 
intestinal parasites, 765 
meningococcic bacteremia, 145 
military gastroenterology, 788 
neurocirculatory asthenia, anxiety neurosis 
or effort syndrome, 260 
pneumonia associated with acute salmonello- 
sis; report of case of salmonella broncho- 
pneumonia and 14 cases of interstitial 
pneumonia, 476 
schistosomiasis, 770 
sprue, 752 
tropical 


See also Naval Medicine ; 


anhidrotic asthenia; its definition 
and relationship to other heat disorders, 
799 

Mind, body and mind, and asthma, 700 

Mitral Valve; apical systolic murmur, 518 

Molds: See Fungi 

Mononucleosis, Infectious; heterophile 
body titer in diseases other than 
tious mononucleosis, 328 

Moore, J. E.: Syphilis; review 
literature, 85 

Mucocele: See Appendix 

Murphy, F. D.: Needle biopsy of liver, 832 

Muscles; spontaneous myohemoglobinuria in 
man; description of case with recurrent 
attacks, 249 

Mycosis: See Actinomycosis ; etc. 

Myers, G. B.: Metabolic studies in 


anti- 
infec- 


of recent 


diabetic 


acidosis; effect of administration of 
sodium phosphate, 42 
Myocarditis, diphtheritic, complete atrioven- 


report of case with 
tracings, 9 


tricular block in; 

serial electrocardiographic 
Myocardium: See Heart 
Myohemoglobinuria: See Hemoglobinuria 


Nasal Sinuses: See Sinuses, Nasal 
Nausea, drugs and emotions; effect on stom- 
ach, 549 
Naval Medicine: 
etc. 
apical systolic murmur, 518 
appointments of commissioned officers in 
medical corps and dental corps of regular 
Navy, 242 
Necrosis: See Intestines 


See also Military Medicine ; 
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Needle Biopsy: See Biopsies 

Neoplasms: See Cancer; Sarcoma; etc. 

Nephritis, glomerular; food protein consump- 
tion in glomerulonephritis; effect on pro- 
teinuria and concentration of serum 
protein, 612 

Nerves, vagus; vagotomy, 594 

Nervous System: See Brain; Nerves; etc. 

Neurology: See Nerves; Neuropsychiatry ; 
Neuroses and Psychoneuroses; etc. 

Neuropsychiatry: See also Military Medi- 
cine; Psychiatry; etc. 

review for 1947, 381 
Neuroses and Psychoneuroses and asthma, 700 
neurocirculatory asthenia, anxiety neurosis 

or effort syndrome, 260 

Neuroses and Psychoneuroses; psychosomatic 
aspects of gastrointestinal disorders, 776 

Neutropenia: See Granulocytopenia 

Neutrophils: See Leukocytes 

Newman, E. A.: Massive picrotoxin therapy 
in treatment of acute barbiturate poison- 
ing, 690 


Niacin: See Nicotinic Acid 
Nicolas-Favre Disease: See Lymphogranuloma 
Venereum 


Nicotinic Acid: See also Vitamins, B 
allergic reactions to, 738 
Nomenclature; neurocirculatory asthenia, anx- 
iety neurosis or effort syndrome, 260 
paroxysmal cold hemoglobinurias, 630 
temporal arteritis; review of literature and 
report of 5 additional cases, 431 
tropical anhidrotic asthenia; its definition 
and relationship to other heat disorders, 
799 
Nurses and Nursing; resolution on nurse 
anesthetists, 420 
Nutrition: See Vitamins; etc. 


Obituaries: 
Bradshaw, William M., 241 
O’Brien, J. P.: Tropical anhidrotic asthenia ; 


its definition and relationship to other 
heat disorders, 799 


Oil, lodized: See Iodine and Iodine Com- 
pounds 
Olid Age; temporal arteritis; review of litera- 


ture and report of 5 additional cases, 431 
Oligophrenia: See Feeblemindedness 
Olinger, M. G.: Mixed infection in subacute 
bacterial endocarditis; report of 2 cases, 


334 

Ornithosis: See Psittacosis 

Osler, Sir William, memorial issue in honor 
of, 242 

Osler’s Disease: See Telangiectasia 

Oximetry: See Blood, oxygen 

Oxophenarsine Hydrochloride: See Hemo- 
globinuria 


Oxygen, deficiency; cytochrome C therapy of 
tissue anoxia in case of hepatolenticular 
degeneration, 485 

deficiency, impairment of pulmonary func- 
tion in poliomyelitis; oximetric studies 
in patients with spinal and bulbar types, 
649 

regulation of pulmonary arterial blood pres- 
sure, 162 


PABA: See Amebiasis 
Pacella, B. L.: Association of spontaneous 
hypoglycemia with hypocalcemia and 


electrocerebral dysfunction, 184 
Pain, abdominal, 789 
mechanism of ulcer pain, 573 
Palmer, W. L.: Carcinoma of pancreas; 
diagnostic criteria, 173 
Chronic recurrent pancreatitis; 
study of 20 cases, 56 
Gastroenterology ; review of literature from 
July 1946 to July 1947, 534, 746 
Pancreas, aberrant, 597 
calcification; study of clinical and roent- 
genologic data on 39 cases, 301 
carcinoma of; diagnostic criteria, 173 


clinical 
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Pancreatitis, chronic 
study of 20 cases, 56 
pancreatic calcification; study of clinical 
and roentgenologic data on 39 cases, 301 
Paralysis, General: See Dementia Paralytica 
Paralysis: See Poliomyelitis 
Parasites : 


recurrent ; 


e 


clinical 





See Intestines, parasites; and 
under names of parasites and parasitic 
diseases 


Parathyroid 


, hyperparathyroidism and peptic 
ulcer, 581 


Paresis: See Dementia Paralytica 

Patch Tests: See Anaphylaxis and Allergy 

Paul, 0.: Cardiovascular diseases; review of 
Significant publications from January 


1944 to June 1947, 209, 397 


Paul-Bunnell Test: See Mononucleosis, In- 
fectious, 328 
Penicillin, 99 
dynamics of action; time-dose_ relation- 


ship in human streptococcic disease, 203 
effects on menstrual function, 90 
Herxheimer reactions from, 91 
inhalation therapy, 732 
reactions to, 733 
Therapy: See Asthma; Bacteremia; Cryp- 

tococcosis; Endocarditis; Hemoglobinu- 

ria; Psittacosis; Sinuses, Nasal; etc. 
toxic reactions to, 85 
urticaria, treatment of, 87 
Penis, tuberculosis of, 104 
— caused by Micrococcus tetragenous, 
Peptic Ulcer, 569 
acute perforation, 589 
allergy and ulcer of stomach, 577 
among troops of World War II, 788 
and diabetes mellitus, 580 
and gastric secretion, 577 
and hyperparathyroidism, 
and pituitary tumor, 582 
and tobacco, 580 
ascorbic acid, 578 
coexistent with cancer, 565 
diagnostic considerations, 578 
differences between gastric and duodenal 

ulcer, 579 
enterogastrone in treatment of, 585 
general observations, 574 
incidence, 575 
massive hemorrhage in, 586 
mechanism of ulcer pain, 573 
medical treatment, 582 
of fourth portion, 597 
parenteral therapy, 584 
postbulbar, 581 
psychosomatic relationships, 575 
pyloric obstruction secondary to, 58% 
radiation, 571 
rate of healing, 580 
size of gastric ulcer, 581 
treatment, aluminum hydroxide in, 
treatment, of experimental ulcer, 571 
treatment, protein hydrolysates in, 583 
treatment, resins in, 583 
treatment, surgical, 591 
vagotomy, 594 

Periarteritis nodosa; case of fatal exfoliative 
dermatitis resulting from “dilantin sodi- 

um” sensitization, 605 
nodosa (Loeffler’s syndrome) as manifes- 

tation of hypersensitivity, 722 
nodosa, produced by cold, 724 

Pericarditis; primary systemic amyloidosis 
simulating constrictive pericarditis with 

steatorrhea and hyperesthesia, 342 

Periodicals; memorial issue in honor of Sir 

William Osler, 242 

Peritoneum, gelatinous disease of, 788 
Peritonitis: See also Appendicitis 
use of streptomycin in colon bacillus peri- 
tonitis, 774 
Persike, E. C.: Food protein consumption 
in glomerulonephritis; effect on protein- 
iy and concentration of serum protein, 
6 


581 


583 
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Perspiration: See Sweat Glands 
Pheochromocytoma with symptoms of epineph- 
rine shock; report of case, 793 
Phosphorus and Phosphorus Compounds; 
metabolic studies in diabetic acidosis; 
effect of administration of sodium phos- 
phate, 42 
Phthalylsulfathiazole: See Surgery 
Picrotoxin: See Barbital and Barbital De- 
rivatives 
Pituitary Body, tumor and peptic ulcer, 582 
Plasma: See Blood 
Plasmodium: See Malaria 
Pneumatosis Cystoides Intestinalis: See In- 
testines, cysts 
Pneumonia associated with acute salmonel- 
losis; report of case of salmonella bron- 
chopneumonia and 14 cases of inter- 
stitial pneumonia, 476 
lobar adenocarcinoma of lung simulating 
pneumonia; report of 2 cases, 369 
thrombosis as complication of internal dis- 
eases, 126 
Poliomyelitis, impairment of pulmonary func- 
tion in; oximetric studies in patients 
with spinal and bulbar types, 649 
Pollen See ‘ever 
Polycythemia, 
Polyps: See Colon; Stomach 
Poradenitis: See Lymphogranuloma Venereum 
Pregnancy, Addison’s disease complicated by 
toxemia of; review of literature, 879 
Prickly Heat: See Miliaria 
Prinzmetal, M Renal arteriovenous anasto- 
moses in rabbits, dogs and human sub- 
jects, 115 
Prisons and Prisoners; immersion hypo- 
thermia, 109 
Procaine and Procaine Compounds: See 
Asthma 
Propylthiouracil: See Thiourea 
Proteins; food protein consumption in glo- 
merulonephritis; effect on proteinuria 
and concentration of serum protein, 612 
hydrolysates in treatment of peptic ulcer, 











331 


583 
in Blood: See Blood, proteins 
in Urine: See Albuminuria 


Prothrombin: See Blood, prothrombin 
Pruritis ani, 786 
lipomelanotic reticular hyperplasia of lymph 
nodes; report of 6 cases, 19 
Psittacosis, complement fixation reactions 


in, 623 

Psychiatry, child, 389 

Psychoneurosis: See Neuroses and Psycho- 
neuroses 

Psychosomatic Medicine: See Mind, body 


and mind 
Public Health; disregarded seedbed of tuber- 
ele bacillus, 501 
Pugh, D. Pancreatic calcification; study 
of clinical and roentgenologic data on 39 
cases, 301 
Pulse: See Blood pressure; Heart 
Purpura, 89 
in malaria, 96 
primary systemic amyloidosis simulating 
constrictive pericarditis with steatorrhea 
and hyperesthesia, 342 
Pyramidal Tract, 393 
Pylorus, congenital stenosis, 556 
obstruction, 588 
spasm, 557 
Pyrexia: See Fever 
Pyribenzamine ; effect of various drugs on ex- 
perimental asthma, 713 
granulocytopenia probably due to, 711 
Pyribenzamine, Therapy: See Hemoglobinu- 
ria; Rhinitis; Shock; Urticaria 














Quarantine: See Syphilis 

Quinacrine: See Acridine Dyes 

QRS on: See Heart, electrocardiogra- 
phy 
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Rackemann, F. M.: Allergy; review of litera- 
ture of 1946 and 1947, 

Radiations: See Roentgen Rays 

Rectum, abscess, 787 

and anus, disease of, 786 
congenital malformations, 786 

cysts, 787 

sarcoma and miscellaneous lesions, 785 

Reilly, E. B.: Cryptococcosis; report of case 

and experimental studies, 1 

Research; grants by research council on 
problems of alcohol, 241 

Rendu-Osler Disease: See Telangiectasia 

Respiration; impairment of pulmonary func- 
tion in poliomyelitis; oximetric studies 
in patients with spinal and bulbar types, 
649 

Respirator: See under Respiration 

Reticuloendothelial System : See Anemia; 
Jaundice; etc. 

Reynolds, F. W.: Syphilis; review of recent 
literature, 85 

Rheumatic Fever and rheumatic heart dis- 

22) 








ease, 
apical systolic murmur, 518 
effect of prophylactically administered 
penicillin on incidence of bacteremia 
following extraction of teeth; results in 
patients with healed rheumatic and bac- 
terial endocarditis, 868 
Rhinitis, vasomotor; results of treatment 
with benadryl and pyribenzamine, 707 
Ricketts, W. E.: Gastroenterology; review of 
gry from July 1946 to July 1947, 


534, 6 
Rickettsia : See Typhus 
Ritz, N. D.: Thrombosis of inferior vena 
cava due to hypernephroma, 465 
Roentgen Rays;  electrocardiography and 


roentgenology, 410 
therapy, peptic ulcer radiation, 571 





Roentgenography: See Roentgen Ray and 
under names of organs and regions 

Rosenbach Test: See Hemoglobinuria 

Sagall, E. S.: Intravenous administration 


of mercurial diuretics in man; immedi- 
ate effect on electrocardiogram, 137 
Salicyl Compounds, allergic reactions to, 739 
Salmonella infections, 762 
pneumonia associated with acute salmonel- 
losis; report of case of salmonella bron- 
chopneumonia and 14 cases of interstitial 
pneumonia, 476 
Sarcoma: See also Cancer; Fibrosarcoma ; 
etc. 
and miscellaneous lesions of rectum, 785 
other than Hodgkin’s disease, 331 
Schistosomiasis, 770 
Schultz, L. E.: Heterophile antibody titer in 
diseases other than infectious mononu- 
cleosis, 328 
Sclerosis: See Arteriosclerosis 
Scoliosis: See Spine, curvature 
Seldon, T. H.: Hypoprothrombinemia; effect 
of transfusions of blood fortified by ad- 
ministration of vitamin K to donors, 131 
Senility: See Old Age 
Sensitization: See Anaphylaxis and Allergy 
Serum: See Blood, transfusion 
Hypersensitiveness: See Anaphylaxis and 
Allergy 
Sickness: See Anaphylaxis and Allergy 
Sex, behavior, 384 
Sheldon, W. H.: Cirrhosis following infec- 
tious hepatitis; report of 5 cases, in 2 of 
which there was superimposed primary 
liver cell carcinoma, 666 
Shigella: See Dysentery 
Shock, Anaphylactic: See Anaphylaxis and 
Allergy 
comparative effects of “benadryl” and 
“pyribenzamine” in protection against 
shock, 710 
pheochromocytoma with symptoms of epine- 
phrine shock; report of case, 793 
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Silver, H.: Renal arteriovenous anastomoses 
in rabbits, dogs and human subjects, 115 
Silverman, G.: Lobar adenocarcinoma of lung 
simulating pneumonia; report of 2 cases, 


Simkin, B.: Renal arteriovenous anastomoses 
in rabbits, dogs and human subjects, 115 
Sinuses, Nasal, diseases, penicillin in treat- 
ment of, 731 
treatment of sinusitis with penicillin aero- 
sol, 732 
Skin, Diseases: See also Dermatitis; and un- 
der names of diseases, as Eczema; etc. 
diseases; allergic dermatoses, 86 
Hemorrhage: See Purpura 
lipomelanotic reticular hyperplasia of lymph 
nodes; report of 6 cases, 19 
Small, M. J.: Mercurial diuretics, 239 
Smoking: See Tobacco 
Societies; American College of Physicians, 


420 
Biological Photographic Association, 420 
Brazilian Society of Cardiology, 111 
Internationa! Society of Hematolory, 241 
Third Interamerican Cardiological Congress, 


See Malaria 


111 
Sodium Bismuth Thioglycollate : 
and Phos- 


Phosphate: See Phosphorus 
phorus Compounds 
Spain, D. M.: Disregarded seedbed of tuber- 
cle bacillus, 501 
Spasm: See Pylorus, spasm 
Spider Fingers: See Arachnodactyly 
Spine, Anesthesia: See Anesthesia 
curvature; apical systolic murmur, 518 
Spirochaeta Pallida: See Syphilis 
Sprue and steatorrhea, 751 
results of treatment with folic 
Staphylococci, infections, 763 
Stead, E. A., Jr.: Effect of lanatoside C on 
circulation of patients with congestive 
failure; study using catheterization of 
right side of heart, 282 
Steatorrhea: See Feces, fat in 
Stomach: See also Gastrointestinal Tract; 
Pylorus 
antral gastritis, 556 
atrophic gastritis, 556 


acid, 755 


eancer, 559 

cancer, cytologic elements of gastric fluid 
in, 563 

cancer; surgical treatment and_ results, 
566 


cardiospasm, 539 
coexistent ulcer and cancer, 565 
diverticula, 551 
ectopic smooth muscle, 558 
effect of drugs, nausea and emotions on, 
549 
experimental gastritis, 553 
Fistula: See Fistula 
foreign bodies in, 557 
gastric arteriosclerosis, 
gastric cytology, 548 
gastroileostomy, 557 
gastroscopy, 551 
gastroscopy and gastric cancer, 565 
hypertrophic gastritis, 555 
hypoglycemia after gastric resection, 
large gastric rugae, 555 
metabolic disturbances, 563 
motility and absorption, 547 
pernicious anemia and gastric cancer, 562 
polyps and miscellaneous tumors, 559 
secretion, 542, 562 
secretion and peptic ulcer, 577 
symptoms in patients with gastritis, 553 
tuberculosis, 558 
Ulcers: See Peptic Ulcer 
volvulus, 551 
Stomatitis, aphthous; Behcet’s syndrome, 105 
Stools: See Feces 
Strait, L.: Spontaneous myohemoglobinuria 
in man; description of case with recur- 
rent attacks, 249 


558 


593 
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Streptococci; bacterial endocarditis, 227 
dynamics of action of penicillin; time-dose 
relationship in human streptococcic dis- 
ease, 203 
effect of prophylactically administered 
penicillin on incidence of bacteremia fol- 
lowing extraction of teeth; results in 
patients with healed rheumatic and bac- 
terial endocarditis, 868 
hemolyticus; apical systolic murmur, 518 
viridans; mixed infection in subacute bac- 
terial endocarditis; report of 2 cases, 
See Endocarditis; Cryptococ- 
cosis; Peritonitis; Syphilis 
Succinylsulfathiazole: See Surgery 
Sugars: See Carbohydrates; etc. 
in Blood: See Blood, sugar 
Sulfadiazine: See Actinomycosis; 
mia; Cryptococcosis; etc. 
Sulfasuxidine: See Surgery 
Sulfathaladine: See Surgery 
Sulfonamides, allergic reactions to, 735 


334 
Streptomycin : 


Bactere- 


periarteritis nodosa as manifestation of 
hypersensitivity to, 723 

Therapy: See Actinomycosis; Bacteremia: 
Cryptococcosis; etc. 


Suprarenal Preparations: See Adrenal Prep- 
arations 

Suprarenals: 

Surgery, ‘‘sulfasuxidine”’ 
zole’’) and ‘“‘sulfathaladine”’ (‘‘phthalyl- 
sulfathiazole’) in surgery of colon, 787 

Sweat Glands; tropical anhidrotic asthenia: 
its definition and relationship to other 
heat disorders, 799 

Syphilis and other diseases, 103 

biochemical studies during fever therapy. 

9 


See Adrenals 
(‘“‘succinylsulfathia- 


clerical aspects of control of, 100 


control by quarantine, 100 

control of, 99 

experimental, other antibiotic prepara- 
tions in, 92 


Herxheimer reactions from penicillin, 91 
investigation of contacts, 101 

masking by small doses of penicillin, 91 
mass serologic testing, 101 
paroxysmal cold hemoglobinurias, 
premarital serologic tests for, 102 
prophylaxis of, 97 

review of recent literature, 85 


630 


Taenia: See Tapeworm Infection 

Tapeworm Infection; Taenia saginata in ap- 
pendix, 774 

Teeth, extraction; effect of prophylactically 
administered penicillin on incidence of 
bacteremia following extraction of teeth; 
results in patients with healed rheu- 
matic and bacterial endocarditis, 868 

Telangiectasia, hereditary hemorrhagic, 559 

Temperature: See Cold; Heat 

Terminology: See Nomenclature 

Thiamine: See also Vitamins, B 

hydrochloride, allergic reactions to, 738 

Thiobismol: See Malaria 

Thiouracil: See Thiourea 

Thiourea; thiouracil therapy and exophthal- 
mos, 364 

propylthiouracil, allergic reactions to, 738 
thiouracil, allergic reactions to, 738 

Thorax: See Heart; Lungs; etc. 

Throat, sore; dynamics of action of penicil- 
lin; time-dose relationship in human 
streptococcic disease, 203 

Thrombocytopenia: See Purpura 

Thrombosis as complication of internal dis- 
eases, 126 


of inferior vena cava due to hyperne- 
phroma, 465 
place of intermittent venous hyperemia in 


— of obliterative vascular disease. 
9 
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Thyroid: See also Goiter; Parathyroid 
hyperthyroidism; apical systolic murmur, 
8 


Thyroidectomy: See Goiter, exophthalmic 

Thyrotoxicosis: See Goiter, exophthalmic 

Tissue anoxia, cytochrome C therapy in case 
of hepatolenticular degeneration, 485 

Tobacco and peptic ulcer, 580 

effect of smoking on enzymes of digestive 

secretions, 747 

Tongue, diseases; amyloid macroglossia, 789 

Topp, J. H.: Needle biopsy of liver, 832 

Toxemia; Addison’s disease complicated by 
toxemia of pregnancy, 879 

Tracheotomy ; impairment of pulmonary func- 
tion in poliomyelitis; oximetric studies in 
patients with spinal and bulbar types, 649 

Trematodes: See Schistosomiasis 

Treponema Pallidum: See Syphilis 

Trichinosis, 765 

Tropics, tropical anhidrotic asthenia; its 
definition and relationship to other heat 
disorders, 799 

Tubercle Bacillus, disregarded seedbed of, 501 

Tuberculin: See under Tuberculosis 

Tuberculosis, 331. See also under names of 
organs and regions, as Genitals; Intes- 


tines; Penis; Stomach; etc. 
disregarded seedbed of tubercle bacillus, 
50 


tuberculin reactions; differences between 
Arthus reaction and tuberculin reaction, 
723 
Tumors : Cancer; Fibrosar- 
coma; Hypernephroma; Lipoma:; Lym- 
phoma; Sarcoma; and under names of 
organs and regions, as Stomach; etc. 
Typhoid, 765 
Typhus vaccine, allergic reaction to, 737 
Tyrothricin in treatment of experimental syphi- 
lis of rabbits, 92 


See Adenoma ; 


Uleers: See under names of organs and 
regions, as Cecum; Penis 
Duodenal: See Peptic Ulcer 
Peptic: See Peptic Ulcer 
Urinary Tract: See Kidneys 
Urine: See also Diuresis and Diuretics 
Hemoglobin: See Hemoglobinuria 
pepsin; uropepsin, 550 
Proteins: See Albuminuria 
suppression; thrombosis as complication of 
internal diseases, 126 
Uropepsin: See Urine, pepsin 
Urticaria; results of treatment with benadryl 
and pyribenzamine, 709 
treatment of penicillin urticaria, 87 
Vaccine: See Influenza; Typhus; Yellow 
Fever ; etc. 
Vagotomy: See Nerves, vagus 
Van Wyk, J. J.: Periarteritis nodosa; case of 
fatal exfoliative dermatitis resulting from 
“dilantin sodium” sensitization, 605 
Vasomotor System: See Arteries; Blood pres- 
sure; Veins; etc. 
Veins: See also Thrombosis; etc. 
place of intermittent venous hyperemia in 
treatment of obliterative vascular disease, 
292 


renal; arteriovenous anastomoses in rabbits, 
dogs and human subjects, 115 
thrombosis of inferior vena cava due to 


hypernephroma, 465 
Vena Cava, Thrombosis: See Thrombosis 
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Venereal Diseases: See also Syphilis; etc. 
and circumcision, 108 
legislation; premarital serologic tests for 
syphilis, 102 
masking of syphilis by small doses of peni- 
cillin, 91 
syphilis and other diseases, 103 
syphilis; review of recent literature, 85 
Venous Pressure: See Blood pressure 
Viruses: See Herpes: Pneumonia; Poliomyeli- 
tis; etc. 
Visscher, M. B.: Impairment of pulmonary 
function in poliomyelitis ; oximetric studies 
4 patients with spinal and bulbar types, 
649 


Vitamins: See also Ascorbic Acid; Nicotinic 
Acid; Thiamine 
B: See also Nicotinic Acid: Thiamine 
B; results of treatment of sprue with folic 
acid, 755 
Bi: See Thiamine 
C: See Ascorbic Acid 
K; hypoprothrombinemia ; effect of transfu- 
sions of blood fortified by administration 
of vitamin K to donors, 131 
Vivino, J. J.: Effect of prophylactically ad- 
ministered penicillin on incidence of bac- 
teremia following extraction of teeth: 
results in patients with healed rheumatic 
and bacterial endocarditis, 868 
Volvulus: See Intestines 
Vomiting ; cardioesophageal relaxation, 540 
Vulvovaginitis, primary herpetic, 107 


Temporal arteritis: review 


Wadsworth, R. C.: 
5 additional 


of literature and report of 
cases, 431 

Walker, W. J.: Complete atrioventricular block 
in diphtheritic myocarditis; report of case 
with serial electrocardiographic tracings 
9 

War: See also Military Medicine; Naval 
Medicine; etc. 

immersion hypothermia, 109 

Warren, J. V.: Effect of lanatoside € on 
circulation of patients with congestive 
failure; study using catheterization of 
right side of heart, 282 

Wassermann Reaction; blood serologic 
after malaria therapy, 97 

Waterhouse-Friderichsen Syndrome : 
renals, hemorrhage 

Wayburn, E.: Immersion hypothermia, 110 

Weber’s Disease: See Telangiectasia 

Weingarten’s Syndrome: See Eosinophils 

Whipple's Disease: See under Intestines 

White, P. D.: Cardiovascular diseases; review 
of significant publications from January 
1944 to June 1947, 209, 397 

Neurocirculatory asthenia, anxiety 

sis or effort syndrome, 26 

Wilson’s Disease: See Lenticular Nucleus, 
degeneration 

Wolff, L.: Intravenous administration of mer- 
curial diuretics in man; immediate effect 
on electrocardiogram, 137 


tests 


See Aa- 


neuro- 


Xanthomatosis: See Lipoids, metabolism 
Yaws: See Frambesia 
Yellow Fever vaccine, allergic reaction to, 373 


Zelman, S.: Cytochrome C therapy of tissue 
anoxia ir case of hepatolenticular degene- 
ration, 485 
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